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Stops them “dead” 


Where machines must be stopped—quickly and without 
shock, jar, or damage, use a Cutler-Hammer Magnetic Brake 
... controlled by a push button or any automatic contact ar- 
rangement. Action smoothly cushioned magnetically, oper- 
ation is positive and assured. For hoists and cranes in steel mills, 


and marine service—in fact wherever loads are to be “held’”’ 





Smooth and automatic starts 


To start and stop machines smoothly, automa- 
tically, investigate C-H Magnetic Clutches. 
All mechanical clutch functions, many extra 
advantages. Remote control by simple relay 
and push button. Provides automatic machine 


operation where space is at a premium, or 


or machines ‘stopped.’ Ask a Cutler-Hammer Engineer. speed relationship is fixed. Wide range of sizes. 


Protection that never sleeps 

Cutler-Hammer Magnetic Separators remove stray pieces of 
iron and steel from valuable raw materials in many manu- 
facturing processes, and prevent contamination of chemicals, 
foodstuffs or many other substances in process. A valuable 
ally in salvaging scrap iron from slag dumps, garbage, 
etc. Always on the job, protecting your machines from dam- 
age and demoralized production. If stray iron is a problem 
in your plant, let a Cutler-Hammer Engineer help you out. 


Mountains of Iron and 


Steel Moved Fast 
Whether you want the world's largest lift- 
ing magnet,a hold-down magnet, a slab- 
turning magnetora tiny 5 inch hand mag- 
net, you get maximum metal handling 
and use from a C-H Supermagnet: handle 
scrap, rolled strip steel, hot castings, gun 
barrels, tubes, bagged or boxed parts, 
etc. Ask a Cutler-Hammer Engineer. 


Electro- Magnetism obeys your com- 
mands instantly and is the easiest of all 
energy to control. So put this speedy 
and obedient servant to work increasing 
production for you...smoothly clutching 
and declutching giant machines, start- 
ing and stopping parts of machines in 
automatic cycles, making molehills out 
of mountains of steel and iron, or pro- 


tecting valuable materials against stray 
bits of scrap iron. Cutler-Hammer Mag- 
netic Clutches, Brakes, Separators and 
Lifting Magnets are the product of 
a half century of specialization and 
their dependability is world famous. 
CUTLER-HAMMER, Inc., 1269 St. 
Paul Ave., Milwaukee, Wis. Associate: 


Canadian Cutler-Hammer, Ltd. Toron. >. 
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HYDROPRESS, Inc. 


570 LEXINGTON AVENUE NEW YORK. N. Y. 
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The fundamental principles of 
building transformers to withstand 
short circuits are as follows: 


| The coils and all insulation must be 

dried sufficiently to make sure that no 
shrinkage will take place when the 
transformer is in operation or is under 
a short circuit. 


5000 KVA coil 
under 125,000 Ibs. 
pressure. 


This Hydraulic 
press is capable of The dry coils must be pre-compressed to 


exerting pressures such an extent that no further compression 
up to 600,000 Ibs. ¥ | et can take place under the most severe 

— short circuit. This definitely precludes 
any possibility of the coil stack moving or 
distorting under short circuit. 
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After drying and pre-compressing, the 
coils must be treated in such a manner 
that they are self-supporting and will 
maintain their pre-compressed and 
pre-shrunk shape when mounted on 
the core. 


The final step is to provide sufficiently 
strong supports at the top and bottom of 
the group of coils to keep the coils in 
their pre-compressed shape. 


Every Pennsylvania Transformer of 
the Helical and Pancake type is 
constructed on these principles. 


A Sure Way 
of Building Transformers | 





HE ability of the coil to 
maintain its shape under the 
prescribed pressure is your 
guarantee that the transformer 
will withstand short circuits. 


x 


DZ unis 
TRANSFORMER COMPANY 808. RIDCE AVENUE + N.S. PITTSBURGH. PA. 
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Wean Vacuum Cup Sheet 
Furnace and Plate Lifter 
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Cleveland Cranes are different from other 











cranes because all parts are welded including 
the girders. There is no sag from rivet slippage 
to cause misalignment and abnormal wear. 
Because of the special shoulder construction, 
girders remain square with the end trucks for 
the life of the crane. 











THE CLEVELAND CRANE & ENGINEERING CO. 


1131 BAST 283 nv St. WICKLIFFE .OH1O 


CURVELAND CRANES 


Mopern Att-WeEtpeo Steer Mitt Cranes 





HE HANDLE WITH CARE sign is impor- 

tant today. It belongs on every tool and 

on every piece of equipment in America. 
We can’t afford a speck of waste, and even the toughest equipment will last 
longer when cared for properly. 


For example, your sturdy, long-lived, dependable Exide Batteries will last 
even longer if you follow the simple maintenance steps given on this page. 
The rule of the day is Handle With Care. Treat your batteries right... and 
you help treat the Axis rough. 


MAKING BATTERIES LAST 4 Record water additions, voltage, and gravity 


readings. Don't trust your memory. Write down 


HELPS STOP THE AXIS! a complete record of your battery's life his- 


tory. Compare readings. 


1 Keep adding approved water at regular  !f you wish more detailed information, or have a 


intervals. Most local water is safe. Ask us if special battery problem, don't hesitate to write to 
Exide. We want you to get the long-life built into 


ours is safe. 
v ie every Exide Battery. Ask for booklet Form 1982. 


2 Keep the top of the battery and battery con- 


tainer clean and dry at all times. This will e 
assure maximum protection of the inner parts. 
3 Keep the battery fully charged—but avoid 
excessive over-charge. A storage battery will 
last longer when charged at its proper voltage. j R oO N C LA D 
BATTERIES 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 


The World’s Largest Manufacturers of Storage Batteries for Every Purpose 
Exide Batteries of Canada, Limited, Toronto 
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PRODUCTION 
Holds the Answer 


And we mean both super production and speedy 
production. Any method or equipment that can 
increase tonnage of finished product and save 
time should be thoroughly investigated. That’s 
the reason we urge every steel plant engineer and 
executive to become familiar with the 


























This mechanized billet chipper will — 
* Speed up billet chipping as much as 90 per cent. 
* Average a 50 per cent saving on chipping costs. 
*Save billets unprofitable to clean by hand. 
* Work equally well on ANY analysis steel. 
* Eliminate the “Sheadache”’ of maintaining an 
adequate force of hand chippers. 


Built for continuous operation, BILLETEERS 
soon pay back their original cost. You can be sure 
of a good return on your investment when you 
put one to work in your production line. 


Determine NOW what Billeteers can do for you — 
discuss your chipping department problems with 
one of our sales engineers. 


SEND FOR THIS BROCHURE 









It gives information vital to ev- 
ery steel plant engineer and 
executive. 








To 






Ex€CuTives 








"nO anf 








CONCERNED 







STEEL PRODUCTION 


COsTs 








rargr 


COMPANY 


STEEL EQUIPMENT DIVISION 
CANTON, OHIO 
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This fall you may have missed the keen enjoyment of being 
in the fields or woods following an alert and eager dog. 
Many of you, who loved this sport, are in the service hunting 
bigger game; others are busy with all-out victory production. 
This is only a temporary interruption and, when we've fin- 
ished the job, this typically American institution will again 
take its place as a symbol of American Freedom. 





edigners and Builders ta the Steel, Non-ferrcus and Chemical Industries 























that Rubber Scrap is Priceless! 


The rubber insulation of wire and cable is even more valuable 
3 Devices that suggest meth- today than the copper conductor, scarce as copper is! Saving vital copper is 
ods for stripping rubber insu- absolutely necessary, of course, but the rubber in wire and cable insulation is 
lation easily. priceless. The rubber shortage is so acute that immediate corrective measures 
in both military and civilian life have become necessary. So get into the scrap 
and salvage both copper and rubber. 
Okonite cords, cables and insulations have extra years of service built into 
them. Get these extra years of service by using every 
precaution for their protection and longevity.* But, *If you have not already 
Roll through toothed or corru- : ‘ P received a copy of the 
gated wheels to crush insulation. if they can no longer be used, strip off the rubber insu- booklet “‘Do’s, Don’ts and 
lation and sell it to a licensed rubber dealer and sell eee 
the copper conductor to a metal dealer. Cables” write for a copy 
Pull through The scrap you save here and now may later be- 
revolving come the difference between victory and defeat on 


cones to crush 


insulation. some far-flung battlefield. 


THE OKONITE COMPANY 


Use cutting Passaic, New Jersey Offices in Principal Cities 


blade to slit 
insulation 


OKONITE *~ Insulated Wires & Cables 


Salvage Your Scrap — Buy U. S. War Bonds 
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TANGULAR BELL TYPE FURNACES ¢ 
ng Treatments of LONG BARS cad TUBES 
COLD DRAWN « HOT ROLLED 
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ENGINEERING Co. 


20005 West Lake Road 
Telephone AC-4670 


* 


CLEVELAND, OHIO 
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With Special 

Atmospheres 

for Hi-Carbon 
Alloy ad | 
TOOL 
STEELS 
























































lll 


Hil} 


| 
II 


I 


mM 


| 
| 


IdIl 


BAKER TRUCKS can —? you to 
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1. FASTER LOADING AND UNLOADING 


Many man hours are saved loading and unloading 
box cars, trucks and trailers with Baker Low Lift 
and Elevating Trucks. Baker Crane Trucks speed 
loading and unloading of heavy, bulky materials 
on flat cars or ships. 


2. SPEEDING PLANT PRODUCTION 

By keeping materials moving and stepping up 
efficiency of machines and men, plant production 
can be increased and delivery dates moved up. 


Baker INDUSTRIAL TRUCKS 





ema 


3. SHIPPING AND RECEIVING IN UNIT PACKAGES 
The use of skids and pallets with Baker Trucks 


eliminates individual handling of parts or products 


—saving time on both shipping and receiving ends. 


4. LESS DAMAGE IN HANDLING AND TRANSIT 


By reducing piece handling and by better placing 
of materials in cars or trucks, loss by damage to 
merchandise is greatly reduced. 


5. BETTER WAREHOUSE HANDLING 
Baker Trucks speed handling in storage and bring 


the warehouse many minutes nearer to the load- 


ing platform. 
* * * 


THE BAKER MATERIAL HANDLING 
ENGINEER CAN HELP YOU 


He knows how to make your material handling 
more efficient to speed your deliveries. He is at 
your service. 


BAKER INDUSTRIAL TRUCK DIVISION 
of The Baker Raulang Company 
2166 West 25th Street *« Cleveland, Ohio 


2200-5-42 


In Canada: Railway and Power Engineering Corporation, Ltd. 
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A. |. S. E. STANDARD CRANE sp 


1. Explana tion: 










ECIFICATIONS 
SPECIFICATIONS 


Crane Specificat; 

These specificat; “pecification. It shall be ref 
Specifications cover heay _ tract ; referred to in all con- 
overhead traveling cranes, sot d ae mill type, ues as such and shall fory part of such contracts 


ached to same or not. 


known as contractor's 
: [) ns shall take precedence 
S and shall he strictly 


cations or understand- 


G t S 3 iS M F ET greed to in Writing. 
er stating sizes, spec; 
Wenn ie oa all be known 2s “nan 


wn as “pur- 


ALL A.1.S.E. SPECIFICATIONS! jgaacee 


Pr showing specific data 

ses to furnish, shall be 
5 . eeeoritTs S intor i ts.” 
— mation sheets. 


i at pe 38 








sary after contract is cignod. ants. 
aa: y +h and every 
x x * x x x x _ In addition to specifications is - : 
tion, contractor shall furnish * eager wn mage 
ln addition to meeting all of the requirements of the Males of his specifoas: mre panes “9 r of 
Association of Iron and Steel Engineers, Wagner on the periphery 7" e motor sha 
Hydraulic Bridge Braking Systems have features that : one of the trolley track 
make them the choice of most of the large crane man- 38. Brakes: 
ufacturers. A few of the many points of excellence are: — 


wheels. 


i Brivce Brakes: 
1. Easy one-point adjustment... 2. Exclusive anti-drag 


device... 3. They have hardened pins, knurled to pre- , — be equipped with hy- 
vent rotation .. . 4. They have bushings at points of ‘ithi * s+ OF sufficient size to stop crane 
maximum wear... 5. Grease fittings are provided on , speed in fe nee tienen eee per cent of full 
all hinge pins . . . 6. The friction blocks are extra thick, — with full load. The size of b 
and bolted to the shoes . .. 7. Wagner provides nation- the responsibility of ¢ 
wide service through twenty-five branches... 8. 
Wagner Hydraulic Braking Systems come to you in ale 
complete kits ready to install. They include brake as- operator's legs o, — with 
sembly, brake wheel, master cylinder, wheel cylinder, ik ie aes et wh 
copper tubing, flexible hose, brake fluid and all fittings. With anti-frict to the hydraulic brakes, all cranes 
If you are planning on new cranes or conversion for more than oan Pate on the bridge delve deci anes 
: : . ° * s « ‘ pm brie s gned 
from mechanical brakes, it will pay you to investigate with dynamic heahie ees 
the many advantages of Wagner Hydraulic Bridge +. © anes 
Braking Systems. Trained field engineers in all of the Provided wi 
Wagner twenty-five branches located in principal drive, SO a 
cities will be glad to consult with you. Bulletin 1U-20 disconne 


will be sent upon request. opened 


en traveling at full 


rake furnis 
he contractor. rane’ chal 


\ necessary movements of 
le Operating the crane. 
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TYPE HM — Wagner hydrauli- 
cally actuated bridge brake 
with automatic parking at- 
tachment for outside cranes 


TYPE H — Wagner hydrauilli- 
cally actuated bridge brake 
for inside cranes 


HYDRAULIC 


: saw TS and FLUID 
BRAKE WHEEL s¢ Pervortats and fluid 


Furnished with bore as specified needed for installation. 


WET iiVod Diiserulel@ersuilesestiteyi 


| % a 6400 Plymouth Avenue, Saint Louis, Mo.,U.S.A.- 
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Diagrammatic charts of pro- 
gram control. Heating and 
cooling rates, though exag- 
gerated for some applications, 
are typical of many others. 


Can a’ TEMPERATURE-BENDING’ 
MICROMAX PYROMETER 
Help With War Work In Your Plant? 


Beginning just a few years ago, in 
just a few departments, the great steel 
companies installed their first “tempera- 
ture-bending” Micromax Pyrometers— 
Program Controllers which regulate the 
rate of heating and the rate of cooling, 
as well as the soak temperature. Tem- 
perature-bending is today one of the 
great forward steps in automatic con- 
trol; the concerns which started using 
it have steadily increased their applica- 
tions; many companies which do not 
now employ it could save a great deal 
of time and labor by so doing. Here are 
a few typical uses: 

A furnace charge can be brought up 
to temperature along a curved-line tem- 
perature-path, held at temperature with- 
out either overheating or falling away, 
and cooled, at the end of the soak, along 
any desired curve. 


By using a different accessory equip- 


a 





Jrl Ad N-33A(18) 









ment, the heating and cooling can be 
straight sloping lines, with temperature 
increasing or decreasing steadily at a 
widely-adjustable number of degrees per 
hour. Or the rate can change several 
times; it can start at, say, 50°/hr, shift 
automatically to 10° /hr, and again to, 
say, 75° /hr, or any other rates permitted 
by the combination of the furnace, its 
load and its combustion equipment. 
The Control is as accurate during 
the heating or cooling cycles as during 
the soak. It is micro-responsive in head- 
ing off all upsetting influences, whether 
they are changes in fuel pressure, in wind 
or weather, in furnace radiation or load 
or any other condition. Its fuel valve 
often moves in response to changes so 
small they are hard to see on the pyrom- 
eter chart; the fuel valve seldom moves 
widely, but on the other hand, is seldom 
entirely still, as it holds temperature 


LEEDS & NORTHRUP COMPANY, 4942 STENTON AVE., PHILA., PA. 


LEEDS & NORTHRUP 









Typical panel of Micromax Controllers, shipped as 
a completely-wired unit, ready to install. 

steadily on the course prescribed by the 
user for increased output of fixed-quality 
products. 

If you have a problem in which a tem- 
perature-bending Micromax Pyrometer 
could help, send us particulars. Or, 
you'll find the instruments described in 
Catalog N-33A, “Micromax Thermo- 
couple Pyrometers”; or N-33B, “Mi- 
cromax Raytotube Pyrometers.”’ 











Admiral Henry A. Wiley, with Factory Manager 
W. oley of -N, pauses for a word with an 
L&N girl employee at time of Army-Navy “E” 
Award to L&N. 


“E” for L&N 

The Army-Navy E was awarded to 
the Leeds & Northrup Co. on September 
5, in ceremonies featured by the presen- 
tation of the “E” Burgee to the organi- 
zation as a whole, and the authorization 
of “E” Pins to its members. 

Admiral Henry A. Wiley praised the 
Company’s attitude, and the results it 
has produced. President C. S. Redding 
of L&N, joined by spokesmen for L&N 
employee groups, pledged continued in- 
creases in production. The Company’s 
output consists of classified materiel, in 
addition to its established lines of instru- 
ments, telemeters, automatic controls 
and heat-treating furnaces. 

William L. Batt, Vice-Chairman of 
W.P.B., voiced the Board’s pleasure at 
having the achievements of Industry so 
recognized by our armed forces. 






MEASURING INSTRUMENTS - TELEMETERS + AUTOMATIC CONTROLS - HEAT-TREATING FURNACES 
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BALL AND ROLLER 





to STOP Steel Production 


Imagine what would happen if the bearings on these steel mill motors 
and generators should lie down on the job. The roughing and finishing 
ends would stop work. So would air compressors, battery equipment, etc. 
That’s why it was so important to select rugged bearings that hold the 
uniform air gap permanently, prolong motor life, and reduce maintenance 
costs ... that can take it from the moment the switch is turned on until 
it’s thrown off. That’s why it also pays to handle bearings with clean hands 
and tools . . . to install them correctly with proper tools . . . to lubricate 
them occasionally with oil or grease recommended by a reliable lubricant 
manufacturer .. . to protect them from foreign matter and prevent lubri- 
cant leakage. A working bearing on a motor today is worth a hundred 
cripples in motors in the repair shop. 5161 

















SAcSi’ INDUSTRIES, INC., FRONT ST. & ERIE AVE., PHILADELPHIA, PA. 
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P-G RESISTORS IN BASIC INDUSTRIES 
HELP OUR WAR PRODUCTION EFFORT 


In these five industries, P-G STEEL GRID RESISTORS 
play an important part in the production of vital war 
materials and services k x k rm rm 


Coal Mines 


On locomotives, mining machines, 
loaders, conveyors and other electric- 
ally driven machinery. 


Coke Plants 


On coal hoists, yard cranes, larry 
cars, door controls, etc. Ships 


Transportation 


On motorized rolling stock for 
Starting, braking, load regulating and 
speed control service. Aliso for 
turntables, shop cranes and battery 
charging in maintenance work. 


Steel Mills 


On cranes of all types, ore bridges, 
ore unloaders, charging machines, 
mill tables and many other kinds 
of mill controls. 


On all types of shipyard cranes 
and for battery driven yard trucks. 
On shipboard service for auxiliary 
control applications such as eleva- 
tors, hoists, generators and field 
resistors. 


P-G specializes in the production of “‘Non-Breakable Resistors.” 
Naturally, we take great pride in the intimate association of P-G 
Steel Grid Resistors with industries that constitute the backbone 
of the entire War Effort. 


Continuous and increasing production of coal, coke, steel, trans- 
portation and ships is the keystone of our united drive to victory 
and to that end P-G devotes its resources. 


ff 


THE POST-GLOVER ELECTRIC COMPANY 


* ESTABLISHED 1892 


221 WEST THIRD STREET, CINCINNATI, OHIO 
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a type CP totally-enclosed fan-cooled motors have 
two frames: an outer frame which guides a strong draft of 


cool air over the motor, and an inner frame which protects 
the vital parts of the motor against the entrance of metal 
dust, filings, steel chips, and other destructive agents. Ball 
bearings are used throughout. Cartridge completely seals 


GENERAL CONSTRUCTION. 
The stators ore practically unbreakable 
They ore constructed entirely of steel, 

with the component ports welded 

together to obtain maximum 

strength with minimum weight. The 
end-plotes cre cast iron, accurately ma- 
chined for perfect stator fit. Laboratory 
tests and extensive field experience hove 
demonstrated conclusively thot dust does 
not enter Wagner CP motors. 


WINDINGS. The windings ore in- 
sulated with the best materials obtain- 
able, used in generous amounts. The wind- 
ings are pre-formed to exactly fit the 
stator slots without crowding. They cre 
effectively insulated from the stator 
punchings by cuffed slot cells made of 
tough fibrous material. The exposed 
parts of the windings ore completely 
taped well into the slots, and the assem- 
bled stotor windings ore treated with 
high-grade insulating varnish, giving the 
coils a glossy surface for easy cleaning 


ROTOR. The squirrel-cage is 

of aluminum, cost under heovy 

pressure to completely fill the 

closed rotor slots and the moulds 

which form the end-rings. The re- 

tor bars and end-rings make com- 

plete and intimate contact with the core 

iron, facilitating heat transfer and abso- 

lutely eliminating squirrel-cage vibration. 

Cast aluminum rotors are not an experiment. They 
have operated successfully for many years under 
service conditions which have caused other types 
of rotors to become brittle and fail in ao short time. 


Field Engineering 


the bearings against dust and dirt even when the rotor is re- 
moved from the motor. Endplates are machined to accurate 
dimensions for close frame fit. «« It is because of such features 
and those illustrated and described below that Wagner CP 
totally-enclosed, fan-cooled motors have been accorded a 


wide acceptance by steel mills and metal working plants. 


BEARINGS. Full cartridge construction 
for the ball bearings makes it impossible for 
dust or dirt to reach them even when the 
rotor is removed from the motor. 
The cartridges ore heat treated, 
and then machined to dimen- 
sions which ore held to toler- 
ances less than a thousandth of 
on inch, to match the occurate dimensions of 
the beorings. Wagner CP motors ore quickly 
lubricated without interrupting their operation 


STATOR AND FAN SHIELDS. 
The stator shield is formed from steel plate 
and is rigidly bolted to the motor frame 
The fon shield is also formed from steel 
plote with the groting os an integral port 
of the shield. No wire mesh is used be- 
couse of its susceptibility to rapid erosion 
in unfavorable atmospheres, and its lock 
of rigidity and consequent inability to pro- 
tect the ventiloting fan. Becouse of close 
tolerances and snug fit between stator ond 
fon shields, the motor presents a stream- 
lined oppeorance 


VENTILATION. The oir ducts of 
Wagner CP motors are extra large and 
do not become clogged by dust or dirt 
The ventilating fan is of aluminum, does 
not produce sparks when accidentally hit 
by metal, and moves o large volume of 
air at high velocity 





Sewice + + + PITTSBURGH, NEW YORK, CHICAGO, and all of the rest of 
Wagner's 25 branches are manned by trained field engineers competent to solve your motor application problems. 


Wagner Electric Corporation 


6400 Plymouth Avenue, Saint Louis, Mo.,U.S.A. 








Also manufacturers of 


ROLLING MILL MACHINERY 


for the iron, steel and 


non-ferrous industries 


BETTER FINISH 
INCREASED TONNAGE 


The Lewis engineer who calls on you will 
analyze your roll needs in detail and rec- 
ommend the type of Lewis Roll which will 
enable you to obtain the best 
service for the particular 
rolling in both quality 

and production. 
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THE NORTH AMERICAN MANUFACTURING COMPANY 


MANUFACTURERS OF INDUSTRIAL FUEL BURNING EQUIPMENT FOR GAS OR OIL 
BRANCH OFFICES with FIELD ENGINEERS in PRINCIPAL CITIES 


CLEVELAND, OHIO 
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Salem Furnace Offers Speed and flecuracy 


This Salem Continuous Pusher Type Fur- 
nace has a chamber for hardening and an- 
other for drawing. The equipment is fired 
with oil and maintains heat in the two 
chambers at 1500° F. and 1200° F. respec- 
tively. Trays which move over special alloy 
steel rollers carry the material through the 
furnace. Two men operate the equipment. 
One feeds material to the hardening cham- 
ber. The parts are discharged from in- 
side of this chamber through a special 

chute which carries the parts onto 

a conveyor in the quench tank 

under the furnace. The convey- 

or supplies the second man with 


the quenched parts which he places into 
the drawing chamber. 

The capacity of this furnace depends upon 

the number and weight of the pieces as well 

as the nature of the steel, its absorbing abil- 

ity, etc. However, these Salem furnaces 

will ordinarily heat miscellaneous forgings 

at the rate of 2000 pounds per hour. The 

fully automatic controls give combustion 

accuracy which holds scale to a mini- 

mum. 

These furnaces will operate for 

years without major repairs... . 

Write Salem today regarding 

your heating problem. 





SALEM ENGINEERING CO. - SALEM, OHIO 
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Active 


% ry. 
EK. T. Loria 
Staff-Chief Engineer 
Carnegie-Illinois Steel Corporation 
Pittsburgh, Pennsylvania 


al 
RaymMonp F. McDona.p 
Chief Clerk—Sintering Plant 
Carnegie-Illinois Steel Corporation 
Duquesne, Pennsylvania 


al 
J. FLoyp Mowry 
Construction Superintendent 
Carnegie-Ilinois Steel Corporation 
Gary, Indiana 


’ ‘ 
Kpwarp. H. SwAGER 
Engine Machinist-Leader 
The Midvale Company 
Philadelphia, Pennsylvania 


: ry : ae 
JOHN J. TIMBERLAKE 
Electrical Engineer Maintenance Division 
American Rolling Mill Company 
Middletown, Ohio 


Jos Wess, Jr. 


General Pipe Foreman—Strip Mill 
Jones and Laughlin Steel Corporation 
Pittsburgh, Pennsylvania 


W. B. KLER, JR. 


{ssistant to Executive Vice President 
Copperweld Steel Company 
Warren, Ohio 


GrorGE H. KRApPF 


icting Superintendent, Power and Fuel 
Carnegie-[llinois Steel Corporation 
Homestead Works 

Munhall, Pennsylvania 


ArtTHUR J. KusH 
Motor Inspector 
Inland Steel Company 
East Chicago, Indians 


WALTER NIELSEN 
Superintendent, Blast Furnaces 
Sloss, Sheffield Steel and Iron Company 
Birmingham, Alabama 
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J. Warp Prercy 
Research Metallurgist 
United States Steel Corporation 
Research Laboratory 
Kearny, New Jersey 
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JOHN POWELL 
Works Engineer 
Guest Keen Baldwins Iron and Steel Co. 
Glamorganshire, Great Britain 


J. G. Rep 


Draftsman— Mechanical Engineer 
lennessee Coal, Iron and R. R. Company 
Birmingham, Alabama 


H. R. Smiru 


Roller, 54 in. Tandem Mill 
Jones and Laughling Steel Corporation 
Pittsburgh, Pennsylvania 


W. Artuur WHITE 
Superintendent of Plate Mills 
Steel Company of Canada, Ltd. 
Hamilton, Ontario, Canada 


‘ 
Joun E. ANGLE 
Division Superintendent Sheet Mill 
Carnegie-Illinois Steel Corporation 
Gary, Indiana 


‘ 
RoL_aANnD F. BANGERT 
Electricat Foreman 
Tin Mill Department 
Weirton Steel] Company 
Weirton, West Virginia 
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JoHN E. But Ler 
Electrical Engineer 
Weirton Steel Company 
Weirton, West Virginia 
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IRVIN Linpsay Case 
issistant Electrical Engineer 
Weirton Steel C. ompany 
Weirton, West Virginia 


ARDEN D. CRABTREE 
Chief Operator (Sub Station) 
Tennessee Coal, Iron and R. R. Comp 
Fairfield, Alabama ~ 


Henry W. Davis 


Manager, Control Laboratories 
Follansbee Steel Corporation 
Follansbee, West Virginia 


H. J. Evans 


General Superintendent 
Follansbee Steel Corporation 
loronto, Ohio 
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1LEN E. FERGUSON 
{ssistant Electrical Superintendent 
Weirton Steel Company 
Weirton, West Virginia 


W. C. Haun 


General Foreman By-Product Plant 
Jones and Laughlin Steel Corporation 
Aliquippa, Pennsylvania 


GEORGE FRANCIS HARMUTH 
Manager 
Ww ton Steel Company 
Weirton, West Virginia 


WALTER JOHN Koss 
Roller, 5-Stand Tandem Mill 
Wheeling Steel Corporation 
Yorkville, Ohio 


J. kK. LAMOREE 
Assistant Chief Engineer 
Columbia Steel Company 
Chicago, Tlinois 


Howarp H. Mester 
General Foreman Electrical De partment 
Follansbee Steel Corporation 
Toronto, Ohio 


J. H. Morrison 
Vice President in Charge of Operations 
Sharon Steel Corporation 
Sharon, Pennsylvania 


Lr. Cou. SyLvio RAULINO 
DE OLIVEIRA 


Chief of Purchasing Commission in U.S. A. 
Brazilian National Steel Company 
Cleveland, Ohio 


H. R. Parr 


Engineer 
The Armco International Corporation 
Middletown, Ohio 


’ » , 
JOHN R. PHILLIPS 
Assistant General Foreman and 
Plant Safety Division 
Follansbee Steel Corporation 
Toronto, Ohio 


Wiiuram L. RoBERTSON 
Head of Cost and Production Departments 
Jones and Laughlin Steel Corporation 
Pittsburgh, Pennsylvania 


WILLIAM W. ScHOFIELD 


Works Manager 
Sharon Steel Corporation 
Lowellville, Ohio 


J. ARTHUR SHIMMIN 
Superintendent of Maintenance 
Rotary Electric Steel Company 
Detroit, Michigan 


ALTON B. SMELTZER 
Assistant Fuel Engineer 
Wheeling Steel Corporation 
Steubenville, Ohio 
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GEORGE SMITTLE 
Master Mechanic 
Follansbee Steel Corporation 
Toronto, Ohio 


NORMAN THOMPSON 


Electrical Engineer 
Richard Thomas and Company, Ltd. 
Ebbw. Vale, Mon., Great Britain 


Oscar A. TINKER 
Designer 
Process Development Department 
National Tube Company 
Pittsburgh, Pennsylvania 
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KrED J. TURESDALE 
Chief Mechanical Draftsman 
Weirton Steel Company 
Weirton, West Virginia 


Nate S. WALKER 
Electrical F oreman 
Carnegie-Illinois Steel Corporation 
Gary, Indiana 


Witt1am M. Woopwarp 
Mill Metallurgist 
Rotary Electric Steel Company 
Detroit, Michigan 


CLYDE 5S. CASSELS 
Assistant to C hief Engineer 
Henry Disston and Sons, Inc. 
Philadelphia, Pennsylvania 


Dawes. Qian , 
PauL CorrMAN 
Strip Mill Engineer and Supervisor 
John Summers and Sons, Ltd. 
Chester, England 


GrorGE H. Cusick 
Hot Strip Mill Roller 
Jones and Laughlin Steel Corporation 
Pittsburgh, Pennsylvania 


. 
HaroLtp Epwarps 
Cold Strip Mill Manager 
John Summers and Sons, Ltd. 
Chester, England 


‘ 
M. A. FoLLANSBEE 
General Manager of Sales 
Follansbee Steel Corporation 
Pittsburgh, Pennsylvania 


J ‘ me Pal TY y 
W. G. HorrMann 
Division Superintendent 
Sheet and Tin Mills 
Carnegie-Illinois Steel Corporation 
Gary, Indiana 


JAMES A. CHAPPEL 
Mechanical Engineer 
Tennessee Coal, Iron and R. R. Company 
Birmingham, Alabama 


’ ™ 
Marion J. G. Giopt 
Draftsman 
Tennessee Coal, Iron and R. R. Company 
Birmingham, Alabama 


Dwicut L. IMME. 
Superintendent of Rolling 
Copperweld Steel Company 
Warren, Ohio 


W. W. Justice 
Project Engineer 


Carnegie-Illinois Steel Corporation 
Youngstown, Ohio 
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GorpDOoN H. KELLER 
Draftsman and Engineer 
Tennessee Coal, Iron and R. R. Company 
Birmingham, Alabama 
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TO EXECUTIVES: 


NOW YOU CAN HELP 


The Treasury’s decision 
to increase the limitations 
on the F and G Bonds 
resulted from numerous 

requests by purchasers who asked the 
Opportunity to put more money into 
the war program. 


This is not a new Bond issue 
and not a new series of War Bonds. 
Thousands of individuals, corpora- 
tions, labor unions, and other organi- 
zations have this year already pur- 
chased $50,000 of Series F and G 
Bonds, the old limit. Under the new 
regulations, however, these Bond 
holders will be permitted to make 
additional purchases of $50,000 in 
the remaining months of the year. 
The new limitation on holdings of 
$100,000 in any one calendar year in 
either Series F or G, or in both series 
combined, is on the cost price, not on 
the maturity value. 


Save With... 





Series F and G Bonds are intended 
primarily for larger investors and may 
be registered in the names of fiduci- 
aries, corporations, labor unions and 
other groups, as well as in the names 
of individuals. 


The Series F Bond is a 12-year 
appreciation Bond, issued on a dis- 
count basis at 74 percent of maturity 
value. If held to maturity, 12 years 
from the date of issue, the Bond draws 
interest equivalent to 2.53 percent a 
year; computed on the purchase price, 
compounded semiannually. 


The Series G Bond is a 12-year cur- 
rent income Bond issued at par, and 
draws interest of 2.5 percent a year, 
paid semiannually by Treasury check. 


Don’t delay—your “fighting dollars” 
are needed now. Your bank or post 


office has full details. 


) War Savings Bonds 














This space is a contribution to America’s All-Out War Program by Iron and Steel Engineer 
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JOHN F. Buack 
Fuel Engineer 
Atlas Steels, Ltd 
Welland, Ontario, Canada 


MayNarp R. Born 
klectrical Engineer 
Columbia Steel Company 
Pittsburg, California 


Wa. G. BortTHWICcK 
Master Mechanic 
Tube Mill Department 
Wheeling Steel Corporation 
Steubenville, Ohio 
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Harry W. Carson 
Maintenance Superintendent 
Brigham Road Plant 
Allegheny Ludlum Steel Corporation 
Dunkirk, New York 
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R. E. CARTER 
Chief Engineer 
Niles Rolling Mill Company 
Niles, Ohio 


‘ ns 
J. H. CayLor 
Chairman Bar Mill Committee 
Republic Steel Corporation 
Cleveland, Ohio 


W. E. SHISSLER, JR. 


Plant Engineer 

Standard Steel Works Division 
Baldwin Locomotive Works 
Burnham, Pennsylvania 


JAMES GORDON WHEATLEY 


Draftsman 
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Birmingham, Alabama 
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issistant to Chief Engineer 
Carnegie-Illinois Steel Corporation 
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Turn Foreman 


Alloy Plate 


Jones and Laughlin Steel Corporation 
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Draftsman 
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Roll Designer 
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or Department 
Columbia Steel Company 
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MORRIS SCHNITZER 
President 
Oregon Electric Steel Rolling Mills 
Portland, Oregon 


(CHARLES MORGAN 
Superintendent of Maintenance 
Copperweld Steel Company 


Warren, Ohio 


J. KE. Murpenuy 


Turn Foreman 
Box Annealing 


Jones and Laughlin Steel Corporation 


Pittsburgh, Pennsylvania 


‘ i ‘ 
STANLEY E. KRoui 
Motor Inspector 
Inland Steel Company 
East Chicago, Indiana 


CHARLES M. Licuy 


Assistant Metallurgist 
Jones and Laughlin Steel Corporation 
Pittsburgh, Pennsylvania 


Rosert F. MERCER 


Turn Foreman 

Cold Strip Annealing 

Jones and Lanaiiin Steel Corporation 
Pittsburgh, Pennsylvania 


J.T. MiLus 


Electrical Engineer 

Maintenance Department 

Richard Thomas and Company, Ltd. 
Ebbw. Vale, Mon., Great Britain 
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W. G. Howcrort 
Master Mechanic 
Hot Strip Finishing 
Wheeling Steel Corporation 
Steubenville, Ohio 


K. L. JOHANNSEN 
Foreman 
Hot Strip Maintenance 
Carnegie-Illinois Steel Corporation 
Dravosburg, Pennsylvania 


SALE H. JoHNs 
Electrical Foreman 
Wheeling Steel Corporation 
Steubenville, Ohio 
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CHARLES L. KENT 
Metallurgical Engineer 
Jones and Laughlin Steel Corporation 
Pittsburgh, Pennsylvania 


‘ 

Epwarp R. HEBNER 
Assistant to Superintendent of Rolling Mills 
Carnegie-Illinois Steel Corporation 
Clairton, Pennsylvania 


W. C. Hicpon 


Sheffield Steel Corporation 
Kansas City, Missouri 


A. W. HoLtMgEs 


{ssistant Consulting Engineer 
The M. A. Hanna Company 
Cleveland, Ohio 


‘ 
Cart P. HouGuton 
Master Mechanic 
Enduro Division 
Republic Steel Corporation 
Massillon, Ohio 


‘ a » % % - . 
FRANK E. FArRiey 
Maintenance Foreman 
Tennessee Coal, Iron and R. R. Company 
Fairfield, Alabama 


Avueust A. GOEDECKE 
Vill Foreman 
Clifton Ore Company 
De Grasse, New York 


STODDARD ©. GRIFFITH 
Lubrication Engineer 
Jones and Laughlin Steel Corporation 
Pittsburgh, Pennsylvania 


W. R. Evuior 


{assistant General Superintendent 
Jones and Laughlin Steel Corporation 
Otis Works 
Cleveland, Ohio 


, . 
Water H. Evswick 
Master Mechanic 
Sheet Galvanizing 
Wheeling Steel Corporation 
Steubenville, Ohio 


bd ‘ ‘ ‘ 
WittiamM C. Conrab 
Mechanical Fore man 
Wisconsin Stee] Company 
Chicago, Illinois 


J. E. BAXTER 


Annealing Turn Foreman 
Jones and Laughlin Steel Corporation 
Pittsburgh, Pennsylvania 


Associate 


RaLtpH P. ANDERSON 
Sales Enginee r 
Cutler-Hammer, Inc. 
Cleveland, Ohio 


CLypE W. BAKER 


Designer 

Lewis Foundry and Machine Division 
Blaw-Knox Company 

Pittsburgh, Pennsylvania 


Scott D. BAUMER 


Steel Mill Representative 
Applied Engineering Depart ment 
Air Reduction Sales Company 


New York, New York 


, 

R. J. EcKsSTEIN 
District Manager 
Cutler-Hammer, Inc. 
Cleveland, Ohio 


ALBERT C. FISHER 


Designer 

Lewis Foundry and Machine Division 
Blaw-Knox Company 

Pittsburgh, Pennsylvania 


H. V. FLEMING 


District Manager 

Industrial and Steel Divisions 
Timken Roller Bearing Company 
Birmingham, Alabama 


CLIFFORD kK. GoRDON 


Design Engineer 
Arthur G. McKee Company 
Cleveland, Ohio 


M. G. JOGEESE 
District Representative 
Phileo Corporation 
Storage Battery Division 
Atlanta, Georgia 


Junior 


BERNARD RAHILL) 
Special Engineer “ D” 
Carnegie-Illinois Steel Corporation 
Pittsburgh, Pennsylvania 


JAMES S. FRAZER, JR. 


Special Engineer “‘D” 
Carnegie-Illinois Steel Cor poration 
Pittsburgh, Pennsylvania 
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KUGENE RIEs 
Electrical Draftsman 
Columbia Steel Company 
Pittsburg, California 


R. N. SoreM 


Electrical Draftsman 
Columbia Steel Company 
Pittsburg, California 


‘ . , 
FRANK E. WATERMAN 
Project Engincer 
Carnegie-Illinois Steel ¢ orporation 
Youngstown, Ohio 


JosepHu R. CARTER 


Vight Superintendent 
Lowellville Works 
Sharon Steel Corporation 
Lowellville, Ohio 
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"AUTOMATIC" is wholeheartedly cooperating with the War Production Board 
by building only approved types of Industrial Power Trucks to conserve vital 
materials and to speed up material handling in the War Production effort. 





Model "TLN-2" 4000 Pound Under General Limitation Order L-112 and supplemental order L-112-A issued by 


Capacity High Lift Tiering WPB, "AUTOMATIC" standard approved models are illustrated and described here. 
Platform Truck for Skid 


Transportation and Stacking. 


Standard Platform is 55" 
Long, 26" Wide, 10!/," High TRANSPORTER 


with 60" to 72" Lift. 


Model "LN-3" ~> 
Standard 6000 
Pound Capacity 
Low Lift Truck 


Equipped with Model "P-427" Pallet Type 4000 Pound 
Manual Operated Capacity "TRANSPORTER" Fork Type 
Boom and Motor- . Lift Truck. Standard Established Fork 
ized Crane attach- Lengths Are Minimum 30" to 60°’ Max- 
ment. Capacity imum in 2" Steps. Standard Fork 
2000 Pounds at 42 ' Height in Low Position is 334". Lifting 
Outreach. Model "TLN-3" 6000 Pound Capacity Height from Low to High Position Is 

High Lift Tiering Platform Truck for Skid 34%," (Get P-427 Bulletin for Full 

Transportation and Stacking. Standard Details). 

Platform is 55"' Long, 27° Wide, 103%," 

High with 60" to 72" Lift. 





MANUFACTURERS FOR OVER 35 YEARS 


“Electric Promelled”’ INDUSTRIAL LIFT TRUCKS 
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Let the "AUTOMATIC" representative supply you with full details and show you WAR 
how the standard approved models can be efficiently applied to your present ma- f AND 


terial handling problems and still be highly efficient for post war production work. — 


"AUTOMATIC" representatives are listed in the classified telephone directories 
in the principal cities and industrial areas under “TRUCKS INDUSTRIAL.” 
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Model "LN-2" 4000 Pound Capacity Low 
Lift Elevating Platform Truck for Skid 
Transportation. Standard Platform Is 55" 
Long, 26" Wide, 10!/4" High with 6” Lift. 


4- 
Model "LO-5" 10,000 
Pound Capacity Low Lift 
Elevating Platform Truck 


, f kid T tation. 
Model ''TN-4 and TW-4'' 4000 Pound = Platform i 60" 


Capacity and Model "TN-6 and TW-6" ; L 26" Wide. 11" 
6000 Pound Capacity "TRANS- ; High with 5" uth 

PORTER" Platform Type Lift Trucks for 
Skid Platforms — Standard Platform 
Lengths 36" to 72" 12" Steps. 
Widths 20" and 2614"; Heights in ies Model "LN-3" 6000 Pound Capacity Low 
Position 6"; 7"; 9°; 11" (For Full a Lift Elevating Platform Truck for Skid 


Detail .* wa sneeninaren Platf Transportation. Standard Platform Is 55" 
ae wee Long, 27" Wide, 10%," High with 6” Lift. 
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@® TARDY MATERIAL has 


no place in war-time produc- 


tion schedules... life and 
liberty depend on keeping 
assembly lines moving at 
split-second efficiency. 

Moving material and sup- 
plies to waiting hands, tools 
and machines at unfailing, 
on-time, perfectly co-ordi- 
nated schedules is a Mathews 
Conveyer job. 

If your assembly line is 
lagging, a Mathews time-con- 
trolled conveyer system may 
solve your problem. 
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Surwey of the VRON ORE, 


PIG WRON and SCRAP Suction 


iene the greatly increased demand for iron ore is being met by 


expanding operations in existing mines and by opening new workings 


eres ore production has not, in general, been held up by inability 


to obtain equipment, but is threatened by labor shortage ........ 


A INSOFAR as iron ore is concerned, it is gratifying 
that the war found this country in a strong position and 
that the response of the mining industry to the enor- 
mous and increasing demands upon it has been imme- 
diate and adequate. As most of you know, about 85 
per cent of the iron ore requirements of the United 
States are supplied from the mines of Lake Superior 
region, and the balance mostly from Alabama and near- 
by southern states; New York, Pennsylvania and New 
Jersey which comprise the so-called northeastern dis- 
trict; Wyoming and Utah in the west; together with 
some imports normally from Chile and Cuba mainly, 
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but some also from Canada and elsewhere. Thanks to 
the great open pits of the Mesaba range in Minnesota. 
it has been possible to expand production as needed: 
and fortunately, the rail and lake ore transportation 
facilities were such that with limited additional equip- 
ment the added burden has been met with remarkable 
facility. When it is considered that only ten years ago 
ore shipments from Minnesota, Michigan and Wisconsin 
reached a low point of only 34% million tons, and the 
average tonnage shipped during the ten years ending 
with 1940 was less than 34 million tons, the probable 
shipment this year of 92 million tons is somewhat amaz- 
ing. This compares with 81 million in 1941 and 
a previous high of 66 million in 1916 the last 
war period. Last year more than 22 million tons 
was shipped from one great pit at Hibbing, Min- 
nesota, which includes the Hull-Rust, Mahoning, 
Sellers and several other noted properties. To 
the first of September this season, lake shipments 
alone exceeded 60 million tons, and were near- 
ly 9 million ahead of last year’s movement by that 
date. All-rail shipments will add another million 
tons. 

Estimated requirements of Lake Superior ore for 
1943 and thereafter for the war period are approxi- 
mately 100 million gross tons, on the basis of the 
present furnace capacity plus that now under con- 
struction and authorized. Ore requirements from 
all the other districts are increased also, and even 
some new districts are being opened to supply 
ore to new furnace capacity in areas which here- 
tofore have not produced iron. 

Since the beginning of 1941, 24 large new blast 
furnaces have been built, or are now under con- 
struction or authorized to be completed before the 
end of next year. Of these, 9 are in areas depend- 
ing upon southern and western ores. The others 
are all dependent on eastern and Lake Superior 
ores — mainly the latter. 

To meet the added demands for Lake Superior 
ore,most existing mines are beingcrowded to capa- 
city, and new mines have been and are being open- 














By M. D. Harbaugh 


VICE PRESIDENT AND SECRETARY 


The Lake Superior Iron Ore Association 


CLEVELAND, OHIO 


Presented before A. |. S. E. ANNUAL MEETING, 
Pittsburgh, Pennsylvania, Sept. 22, 23, 24, 1942 


ed. The coming winter season will see unusual activity 
in stripping of overburden for increasing pen pit opera- 
tions, and in mining and development work at under- 
ground mines. Following the trend of recent years, the 
open pit operations have gone increasingly to truck 
and, conveyor haulage, with obvious difficulties now 
precipitated by the rubber shortage. Beneficiation of 
the low grade ores most amenable to concentration by 
washing and gravity methods has expanded rapidly. 
The ,total output of such concentrates in 1941 was 
nearly 15 million tons, which is 50 per cent greater 
than in the highest prior year, and in 1942 it will be 
considerably greater than that. 

While we can thank our lucky national stars for these 
great natural stockpiles of ore in the Mesaba pits from 
which most of our expanded war requirements are 
being presently met, if the war continues for even a few 
years, the situation is not so rosy. The reserves of com- 
mercial grades of ore are distinctly limited, and annual 
shipments from these at the rate of 100 million tons 
cannot long be maintained. The State Tax Commission's 
figures indicate a life of about 12 years at such a rate of 
depletion, assuming that this rate could be maintained 
to exhaustion. Obviously, this would be impossible, for 
about half the reserves are underground, whereas some 
three-fourths of the wartime production must be met 
from the open pits which constitute the other half of 
the reserve. For many reasons, only one of which is 
labor supply, underground mines cannot expand their 
operations or output to such a degree or with such 
facility as the open pits, hence their contribution to the 
increased demand for ore probably will not much exceed 
its present magnitude. Thus the open pits must take the 
brunt of the wartime drain upon reserves, with obvious 
consequences. The situation is such that the mining 
industry is giving immediate consideration to plans for 
an undertaking that it had not expected to tackle ear- 
nestly for another 10 or 15 years, namely, the produc- 
tion of high grade furnace feed by large scale concen- 
tration of the iron-bearing rock — the taconites — of 
the Lake Superior ranges. This rock, which contains 
25 to 30 per cent iron and twice as much silica, occurs 
in practically unlimited quantity, for it constitutes the 
original sedimentary iron formations which were but 
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partly concentrated by nature to form the present com- 
mercial ores. Extensive areas of the taconite are mag- 
netic, and it is these magnetites which are most amen- 
able to concentration by presently feasible methods. 
Other areas embrace hematites and carbonates from 
which also merchantable products eventually may be 
won. 

The future welfare of the vast iron and steel industry 
and of the tributary industries of the lower lakes 
regions is dependent upon the maintenance of an ade- 
quate supply of iron ore from the Lake Superior ranges. 
No other domestic source is available, and it is clear 
that our national security demands that this industry 
never be allowed to become dependent upon foreign 
ores. Advocates of the St. Lawrence waterway have 
been telling us for years that we must make provision 
for large tonnages of South American ores to reach our 
lake ports to replace waning supplies of Lake Superior 
ores, but you can visualize the disruption of our indus- 
trial life and the threat to our national security that 
such a policy entails. Given the freedom of action to 
meet the situation as common sense dictates, and some 
relief from the new and crushing burdens of taxation 
which the expanded ore production automatically 
thrusts upon it, the mining industry may be expected 
to meet this problem so that there need be no real con- 
cern about the future supply of ore. But time has be- 
come precious to the solution of this problem, as to 
many others precipitated by the war, and must not be 
wasted if we are to rest easy as to our national self- 
sufficiency. 

Three hundred American and more than thirty 
Canadian vessels have been engaged in the ore trade 
this season. All of the five large new vessels which one 
of the shipping companies has been building for the 
emergency will have made a substantial contribution 
to the ore movement by the end of this season. And 
next season will start with ten more new vessels, and 
six others will be in service by mid-summer. 

We are given to understand that adequate measures 
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have been taken to protect this vital life line of ore from 
mines to loading docks, through the canals and restrict- 
ed channels in the lakes, and over the unloading docks 
and rails to furnace yards. However, to provide a safe- 
guard against the possibility of the Soo canals being 
closed to traffic, the WPB has recently approved a 
program to provide an alternate route for the ores from 
Minnesota to by-pass the Soo by being moved by rail 
to Escanaba, the port on upper Lake Michigan from 
which now only some of the Michigan ores are shipped. 
This project involves a large expenditure for rehabilita- 
tion of existing rail lines, enlargement of ore yards, 
construction of loading docks and possible dredging of 
the harbor. The job is expected to be completed before 
next shipping season. 

Important additions to iron ore capacity are under 
way in New York and New Jersey which will nearly 





double the output of the northeastern district. The ores 
in this region are mostly magnetites, and some of the 
output is high grade lump badly needed for open hearth 
use, and the rest very high grade sinter. These ores 
serve to relieve some of the burden on the Lake Superior 
ores, for they move in part to furnaces otherwise de- 
pendent on the latter. 

In eastern Wyoming, expansion of ore capacity is 
under way to supply increased Colorado furnace re- 
quirements. Likewise, the ore-producing district of 
southwestern Utah, temporarily shipping some of its 
output to Colorado, will supply several additional new 
furnaces at Provo, Utah; and in southern California the 
first blast furnace and integrated steel plant in that 
state will be completed in a few months and will be 
supplied from one or more sources of iron ore available 
in that general region and accessible to it. Also in Texas, 
two new blast furnaces to be placed in operation next 
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year — the first furnaces in that state — will be sup- 
plied largely from the surface limonites of northeastern 
Texas, and one in part from Mexican ores. 


Missouri is supplying some ore to the revived furnace 
operations in the St. Louis district which, however, rely 
mainly on all-rail ore from the Lake Superior district. 

A substantial tonnage of bog limonite ore is being 
produced from a deposit opened last season in south- 
eastern Minnesota, and exploitation of a low grade 
magnetite deposit in west central Wisconsin apparently 
is promising. 

Important additions to blast furnace capacity in 
Alabama already in operation and others to be available 
in 1943 naturally rely upon expended output of the 
local ores, the reserves of which are enormous and, next 
to the Lake Superior region, constitute the most im- 
portant iron ore resource of the nation. Here also, con- 
centration is beginning to play an important part. The 
relatively high rates of operation of the blast furnaces 
and steel plants in Alabama even before the war boom 
reflected the vigorous and substantial growth of this 
industry in the south. 

While iron ore mines, like others, have had their 
troubles in getting needed equipment and supplies, 
production in general has not been held up. Now, how- 
ever, the threat of labor shortage is ominous, for with 
the lure of higher wages and other attractions held out 
to the miners by other industries and war construction 
jobs unhampered by price ceilings, together with losses 
from the draft and enlistments, it is just a question of 
time until iron ore production suffers. The operators 
are very apprehensive that these mines may soon be up 
against the same labor problem that already has re- 
duced output of vital non-ferrous metals in many west- 
ern districts. 


I have not mentioned the Canadian iron ore situation, 
although except for the Newfoundland ores which sup- 
ply the Nova Scotia furnaces, it is really an integral part 
of the Great Lakes picture. Nine blast furnaces in 
Ontario, including two new ones since the beginning of 
1941, depend wholly upon Lake Superior ores, and 
another will be added next year. One plant is supplied 
in part with high grade sinter produced from carbonate 
ore from the Michipicoten district north of the Soo, but 
otherwise these furnaces require ore from the mines of 
the United States ranges. A second mine is being opened 
in the Michipicoten district and may be producing high 
grade lump magnetite late this year. Other possible 
sources of ore in Canada do not give much promise of 
sarly contribution to the war effort of that country. 


Now let us discuss pig iron and scrap. With the steel 
industry in this country geared to the practice of using 
approximately half scrap and half pig iron in its open 
hearths, and its operations rarely ever approaching 
rated steel ingot capacity since World War days, blast 
furnace capacity prior to 1941 was ample and the flow 
of scrap iron and steel was adequate to supply iron and 
steel furnaces and to permit substantial exports in 
addition. 

By 1941 the war abroad and our national defense 
program had so stimulated this industry that both steel 
and pig iron output in that year were 60 per cent greater 
than the average of the five years preceding, as also was 
the melt of scrap. Whereas pig iron production and 
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consumption in that five year period were both approxi- 
mately 35 million tons, and scrap consumption was 
3714 million tons, in 1941 these had increased to 56 
million and over 59 million tons, respectively. And of 
the scrap, the purchased tonnage which was supplied 
by the scrap trade increased from an average of 171% 
million to 25% million tons. 


With steel production increased from an average of 
52 million tons in the 5 years ending with 1940, to 83 
million tons in 1941, and to about 86 million expected 
for this year; and with capacity being provided for 
more than 98 million tons by June 1943, an adequate 
supply of pig iron and scrap presents serious problems, 
despite all the expansion in blast furnace capacity 
already referred to. Capacity for producing pig iron and 
ferro-alloys hovered about 56 million net tons prior to 
1941. But by the first of this year it had exceeded 60 
million and by the middle of next year is scheduled to 
reach more than 70 million tons, all of which will be 
in use. But it takes time to build blast furnaces, and 
pending completion of all those embraced in the ex- 
pansion program — and even with their completion 
the struggle to keep all the steel furnaces supplied with 
pig or scrap is certain to be desperate. Scrap, of course, 
now is the primary uncertainty in the picture, and to 
maintain an adequate flow to the furnaces requires 
tonnages so far in excess of what the country normally 
has yielded that one can but wonder if it exists and can 
be unearthed. No one seems to know, for the scrap 
experts say scrap defies statistical analysis. The 25% 
million net tons of purchased scrap consumed in 1941 
resulted in a substantial drain upon accumulated stocks. 
All this year there has been apprehension as to the 
supply, and some furnaces have been long operating on 
a hand to mouth basis and a few have been idle for 
lack of scrap. Bureau of Mines scrap figures for this 
year comparable to those cited for 1941 are as yet 
available only through June, but for the first six months 
consumption of purchased scrap was 11.8 million net 
tons and of home scrap 15.2 million, a total of 27 
million tons, showing an indicated rate for the year of 
some 5 million tons less than the consumption in 1941. 


Pig iron from unintegrated plants, meanwhile, is sub- 
ject to allocation by WPB, as is some scrap also. It is 
likely that all industrial scrap may soon be so handled. 
While the widespread public campaigns for scrap collec- 
tion are doing some good, they seem not to have changed 
the outlook materially. A new and intensified scrap 
program, such as some of us talked about nearly a year 
ago, has just been launched by War Materials, Incor- 
porated, a recent governmental agency created by 
Metals Reserve and RFC to acquire and move scrap 
that cannot flow into the trade under existing price 
ceilings. It promises a practical and vigorous program 
to collect 5 million tons of high cost scrap and that it 
will utilize the organized scrap industry largely to do 
the job. 


Numerous observers have noted substantial amounts 
of scrap in many places that has not yet started to move. 
And the head of the Institute of Scrap Iron and Steel 
has repeatedly expressed the opinion that there is ade- 
quate scrap in the country to support the war effort. 
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Hence, with the insistence of WPB on an all-out effort 
to get scrap to the furnaces, and the expanding search 
for it also by large consumers and others concerned, tt 
appears that whatever scrap there is in the country 
eventually will be unearthed and made available where 
needed. However, it seems clear that with the inaugura 
tion of scrap price ceilings last year, if the organized 
scrap industry had been left to function with a little 
more incentive retained in the business, enough anyway 
to stimulate rather than destroy many of its normal 
scrap gathering units, the shortage need never have 
become so acute and most of the dormant metal would 
have been unearthed and moved to consumers with less 
waste of time, energy and expense than is entailed in all 
the public campaigns. Proper sorting and processing of 
purchased scrap into some 75 classifications for the 
trade necessarily requires the services and handling 
facilities of the organized industry, so there is every 
reason to encourage it to do the job it alone can best do. 


Another important source of scrap now being tapped 
is the slag and refuse piles of steel furnaces. Of the 
average loss into such waste of 3 to 6 per cent of ingot 
production, it is stated that 95 per cent can be recovered 
by a process of magnetic separation. Such accumula- 
tions should yield a very substantial return of scrap. 


Despite a lot of publicity and political promotion, it 
does not appear that sponge iron will contribute any- 
thing to the metal shortage. Pig iron made in new large 
blast furnaces doubtless will continue to be the indis- 
pensable source of iron. And as more of it becomes 
available, and the scrap supply is further reduced main- 
ly to the prompt home and industrial scrap, the steel 
industry as a whole may be expected to reach a balanced 
operation whereby it is essentially self-contained. Some 
integrated plants already have become independent of 
purchased scrap. High iron charges in the open hearth 
require much more iron ore in the charge and permit 
direct reduction of substantial amounts of metal, thus 
by-passing the blast furnace more effectively than the 
sponge iron process can. And, of course, as larger 
supplies of hot metal from additional blast furnaces 
become available to replace scrap, more of such metal 
may be treated by partial blowing in the bessemer 
before charging it to the open hearth, wherever con- 
verter capacity is available. 


In conclusion of these rather rambling comments, 
may I observe that this whole industry from the mines 
to the finishing mills is doing a tremendous task exceed- 
ingly well. But from a recent release by WPB we are 
told that the current production of finished steel prod- 
ucts amounting to 5,300,000 tons per month is only a 
little over half enough to meet the demand of ourselves 
and our allies, which is now about 9 million tons per 
month; and that we must mine more ore, build more 
ships to haul it; build more blast furnaces and more 
coke plants; and collect more scrap, to keep our ex- 
panding steel plants operating at record levels. Truly, 
the war task assigned to this industry constitutes a 
challenge which demands all the intelligence, determina- 
tion and energy that those engaged in its far-flung and 
coordinated activities can muster. This war must he 
fought and won with steel, and there can be no fooling 
from now to the end of the struggle. 
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The Influence of WATER on the : 
Lubricating Value of Mill Bearing Olb 


A THE importance of conservation by judicious use, 
maintenance and recovery of various types of oils 
which are vital in their application to machinery use 
in the production of steel cannot be overestimated 
dring these times of stress. 

In an article in Army Ordnance, (Nov.-Dec. 1941 
issue) by Capt. G. H. Schoenbaum, the importance of 
lubrication with respect to our mechanized units was 
so thoroughly illustrated that I take the liberty of using 
excerpts from his timely article which quite generally 
apply to industrial as well as ordnance equipment: 

“About the time the fathers of this nation were plan- 
ning the Declaration of Independence, one of their far- 
seeing members warned his contemporaries of how im- 
portant the careful planning of each detail might be 
come, by publishing these prophetic lines: 

For want of a nail, the shoe was lost; 
For want of the shoe, the horse was lost: 


For want of the horse, the rider was lost; 

For want of the rider, the battle was lost; 
For want of the battle, the kingdom was lost; 
And all for the want of a horseshoe nail! 

The moral of Ben Franklin’s ditty was well proved 
later, in the Revolution. These words of warning have a 
significant bearing on the problem of preparing for the 
intelligent maintenance of industrial equipment essen- 
tial in the manufacturing of vital war time products, 
particularly as it relates to machine tools, rolling mills 
and electrical equipment. This has been a much-dis- 
cussed subject in industry for many years. Actually. 
however, it has been blessed with too few sincere advo- 
cates, and even fewer who have successfully put it into 
practice. 

One reason for the failure of preventive maintenance 
to be universally applied is that no fundamental pre- 
ventive-maintenance program has been planned and 


Figure 1 — Chart showing agencies affecting lubricating oils in service, with the results of contamination and their remedies 
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Figure 2— Record of water content of lubricating oil in 


bearings of a four-high mill. 
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this as a motto for those responsible for the lubrication 
of industrial equipment as well as of our modern 


inaugurated before the equipment it was intended to a 
mechanized equipment. 


preserve had been placed in actual service. This line of 
reasoning thereby accounts for our concern today over 
the problems of introducing and putting into operation 
a complete preventive-maintenance program providing 
for manufacturing equipment. 





The Lubrication Engineer 


Of such a program, the lubrication phase is perhaps Lubrication, by which is understood the use of oils or 

the most important, even though at first ylance it other suitable fluids to diminish the friction between 

might seem but a detail. It must be remembered that solid surfaces in motion was first dealt with from a 

ote no machine can move without creating friction, and a purely theoretical standpoint by Prof. Osborne Rey- 


little friction can wreck a lot of machinery. Thus, lubri- 
cation is the ‘Achilles heel’ of a machine; or, if you 
please, the ‘horseshoe nail’ of modern industry. 

It is well to point out that the success of our armed 
and industrial forces may very well depend upon good, 
sound, preventive maintenance. While lubrication, to 
the casual thinking person may appear as a trivial de- 
tail, one must never forget that ‘the best laid plans o° 
mice and men gang aft agley’ because someone neglected 
to take into consideration the extent to which some 
small oversight would affect the success of the ‘over-all’ 
plans. Let not the war industries which now struggle to 
build materials with which we must keep our armed 
forces supplied for action, fail because someone forgot to 
= keep intact the film of oil upon which industry must 
depend for vital production. 

To those responsible for the inauguration and suc- 
cessful operation of a real industrial lubrication pro- 
gram, it seems as though Benjamin Franklin’s famous 
a poem can well be paraphrased as follows: 

For want of some oil, a bearing was lost; 
For want of a bearing, an engine was lost: 
For want of an engine, a tank was lost: 
For want of a tank, a battle was lost: 
For want of a battle, a democracy was lost: 
And all for the want of a film of oil! 
With apologies to its honorable author, we suggest 


Figure 3-— Back-up roll bearing, showing metal move- 
ment. 


ak See 5 
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Figure 4 ~- Curve showing results of tests of bearing pres- 
sure against the tangent drag in the bearing. 


Figure 5 - Photograph of the ‘“‘lubarometer,’’ for deter- 
mining tangent drag of lubricating oils at various 
temperatures, speeds and loads. 








nolds, in a paper presented before the Royal Society of 
London, England in 1886. 

The experiments performed and the formulae pro- 
duced as a result of Prof. Reynold’s work combined 
with the reasearch previously conducted by Beauchamp 
Tower in 1883-4 (Proc. Society of Mech. Engrs.) form 
the foundation upon which our modern lubrication is 
built. 

“Lubrication engineer’ was for many years, to the 
great majority, a nebulous title applied to the men who 
“sold oils” or a so-called glorified “grease monkey”’ who 
was responsible for the oiling of equipment in plants 
but without authority to exercise his knowledge of lu- 
brication, if any. Today as a result of the more exacting 
requirements of modern machinery, “lubrication engi- 
neering” is, or should be, recognized as a distinct and 
separate phase of the engineering sciences. No modern 
plant executive should overlook or ignore the proffered 
services of a capable lubrication engineer, whose knowl- 
edge makes apparent the fact that his activities will be 
contributory to greater efficiency, economy and safety 
of the plant’s operation. 

Lubrication engineering is by no means to be con- 
strued as a new title to be conferred at random, even 
upon graduates of recognized technical courses. A com- 
petent lubrication engineer must have a_ thorough 
knowledge of lubrication oils and their proper applica- 
tion, in addition to academic credits in engineering 
courses. In order to have this knowledge, he must un- 
derstand thoroughly : 

1. The source and refining of lubricating oils. 

2. Their chemical and physical properties. 

3. A thorough understanding of all makes and types 

of machinery and their operation. 

t. A thorough understanding of the application of 
the proper lubricants to the many and varied op- 
erating conditions of machinery. 

The first two requirements can be taught through the 
usual academic channels, plus a reasonable amount of 
practical experience. The last two mentioned phases of 
the lubrication engineer’s education can only be ob- 
tained by years of practical experience in the field. 
However, the lubrication engineering student can mate- 
rially augment his education by co-ordinating his own 
desire to learn this science of lubrication with a consid- 
erable study of the time proven solutions of actual 
lubrication problems. 

Since the advent of World War II, the problems of the 
lubrication engineer have been increased many fold 
viz: the scarcity of lubricating oil, sabotage, econom- 
ical use and conservations of all oils are now paramount . 

Colonel H. M. Reedall, Deputy District Chief of the 
Cleveland Ordnance Dept. aptly states that “Care 
should be taken to see that equipment, designed for 
operation at a given speed, is not speeded up beyond 
safe limits, and maintenance of machines should not be 
neglected even for an instant. A broken down machine 
may mean the loss of 100 American lives on some far- 
off battlefield.” 

This is definitely a part of the responsibility to be 
assumed by the lubrication engineer. 

The responsibility of the lubrication engineer should 
not be limited to lubricating oils alone but to all types 
of oil used in the industry in which he is interested. The 
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kinds of oil which may be treated economically cover a 
very wide range. Some of them appear in the following 
list: 

Grinding oils 
Quenching oils 
Aircraft oils 

Spindle oils 

Edible oils 

Vegetable oils 


Lubricating oils 

Circuit breaker oils 

Transformer oils 

Cutting oils 

Hydraulic oils 

Turbine oils 

However, it should be pointed out that to accomplish 

the best maintenance possible on lubricating oils that 
the initial investment is going to be slightly greater than 
for less adequate equipment but the lessening of hazard 
to operation is really of an insurance nature and the 
total cost represents only a very small portion of the 
original investment in major equipment which is defi- 
nitely dependent on the lubricant for its operation. In 
a great many cases the loss of production of a single 
shutdown together with repairs to equipment and the 
loss of the oil which caused the damage, is in excess of 
the total cost of adequate equipment for maintaining 
the oil in the best condition possible. 


Deterioration of Industrial Oils 


A paper by the author, “Maintenance of Lubricating 
Oil” giving detailed causes of deterioration of industrial 
oils was published in July, 1936, issue of Tron and Steel 
Engineer, and the illustrated graphic chart (Figure 1) 
is of prime importance in the science of lubrication as 
applied to present day operating conditions. 


Since the advent of continuous hot and cold strip 
mills in the steel industry, the lubrication engineer's 
problems have been constantly increasing due to ex- 
ceedingly large quantities of water entering the oil from 
gland leakage and from condensate in the oiling systems 
which form an oil-water emulsion which is exceedingly 
stable. This has proven more of a problem than that of 
separating scale and other solid materials with which 
the oil has become contaminated during normal operat- 
ing conditions. Such conditions are a real hazard to the 
bearings and may result in shorter bearing life as well as 
power losses. 

A. Fogg and C. Jakeman reported in “The Proceed- 
ings of the General Discussion of Lubrication and Lubri- 
cants of the Institution of Mechanical Engineers” that, 
“In the case of lubricating oils such as used for industrial 
or automotive internal combustion engines, if more than 
0.01 per cent of water is mixed with the oil, the seizing 
temperature is lowered and the minimum friction in- 
creased.” 


The rate of build-up of the huge quantities of water 
observed in the oil was given careful study by the 
writer’s company in the plant of one of the major steel 
corporations. Careful observations were made on the 
settling tanks at three separate positions for a period of 
one year. The points at which daily samples were taken 
were at the finishing mill return, roughing mill return and 
outlet. The data obtained is shown by the curve, 
Figure 2. While these data illustrate a normal operating 
condition, it is believed that operating conditions have 
been somewhat improved since these observations were 
made. However, the proposition is still quite serious 
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from several standpoints, especially the water contami- 
nation. 

Examination of a back-up roll neck bearing as shown 
by the photograph (Figure 3) indicated that some serious 
action was occurring which caused the appearance of a 
number of low spots in the bearing which are plainly 
visible in the photograph. These low spots vary con- 
siderably from the standpoint of depth and area as well 
as position with respect to the axis of the bearing. 

After a careful analysis of the situation, it was real- 
ized that the shock load-temperature conditions were 
no doublt responsible. Consequently the reasoning fol- 
lowed that there must be a movement of the babbitt 
lining occurring under some definite set of operating 
conditions. 

Some time ago Dr. A. W. Burwell and J. A. Camel- 
ford made an extensive investigation of some of the 
aspects of lubrication in which it was necessary to 
determine the coefficient of friction in a system using 
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Figure 6 — Sketch showing construction of ‘‘lubarometer’’ 
illustrated in Figure 5. 


many types of lubricants and operating under a wide 
range of pressures and temperatures. In the course of 
their investigation they developed the curve as shown 
by Figure 4 wherein the tangent drag in foot pounds 
power consumed per square inch of bearing area at 
constant speed is plotted against pressure in pounds per 
square inch projected bearing area indicated. It is quite 
interesting to note the points at which various bearing 
metals actually moved or were distorted. In the subse- 
quent tests by Dunmire and Camelford, the points at 
which these movements took place are indicated in 
terms of watts consumed per square inch bearing area 
at constant speeds. 

It, of course, followed after a study of this curve that 
there was possibly some relation to these findings and 
the conditions of the bearing shown in Figure 3. Conse- 
quently it was decided that further tests should be made 
to see what would occur under operating conditions at 
various temperatures and pressures on four-high mills 
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lubricated with an oil-water emulsion. With the co- 
operation of the Youngstown Sheet and Tube Company 
a series of samples and tests were carried out and ex- 
aminations made with a lubarometer as shown by the 
photograph Figure 5. 

A descriptive drawing, Figure 6, shows the construc- 
tion of the lubarometer. It consists of a one-half hp 
motor with a steel journal keyed to the shaft. This steel 


| journal forms the shaft of the test bearing, is 1.668 

inches in diameter, and the surface is ground to a highly 
polished finish. The journal is made as hard as possible 
by using a high carbon steel. Over this is fitted a steel 


housing with an inside diameter of 1.69 inches, which 
is supported by a lug so that it floats freely on the bear- 
ing. The housing is hollow so that it may be used as a 
constant temperature or heating bath with oil or other 
suitable heat transfer medium, and is fitted with two 
small 200 watt heaters. This housing supports the bear- 
ing plugs which are each .80 inch in diameter, giving a pro- 
jected area of .503 sq in., but the chamfer on the leading 
edges reduced this area to .500 sq in. They may be made 
of any bearing metal, and babbitt, bronze, aluminum, 
and several others have been used successfully. The 
plugs have their inner surfaces machined to the shaft 
diameter, and are carefully run in to a smooth fit. 
After the machine has been in operation for some time, 
the surface of the plugs presents a smooth dull finish. 

The pressure applied to the plugs is altered by means 
of weights attached to lever arms so that pressure ranges 
from zero to 5000 psi. The weights are moved by gears 





and serews along the lever arms so that increase in 
pressure occurs gradually and without jar to the system. 
The bearing is lubricated by oil being fed by gravity, 
and free feed is maintained by means of a needle valve 
adjustment in the oil reservoir so that the bearing is 
flooded continuously. The temperature of the bearing 
is observed by using a thermo-couple inserted in one of 
the bearing plugs to within @y in. of the actual bearing 
surface. During tests the motor speed is kept constant. 

After securing the necessary samples from the mill it 
was decided to secure data which would indicate the 
net watts per square inch of bearing area at various 




































































Figure 7 - Chart showing relations, as determined by 
tests, between type of oil and internal oil friction. 
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Figure 8 — Chart showing results of tests on power input 
of four-high hot strip mill with and without water in 
the lubricating oil. 


pressures consumed by internal oil friction while hold- 
ing the temperature and speed constant and varying 
the constitution of the oil. The results obtained with 
respect to power consumed by the internal friction of 
oils containing water and under other varying condi- 
tions within the range of normal operations are clearly 
illustrated by the following curves: Curve A, Figure 7 

for bronze on steel at 250 F, 500 rpm and 100 psi 
bearing pressure, Curve B, Figure 7 — for bronze on 
steel at 300 F, 500 rpm and 1000 psi loading, and 
Curve C, Figure 7 shows the calculated curve for babbitt 
on steel at 350 F, 500 rpm and 1000 psi loading. Further 
tests, as shown by the black diagrams D, Figure 7 
were run on the same samples during which the loading 
was held at a constant pressure of 1000 psi and a con- 
stant speed of 500 fpm and varying the temperature. 
This curve indicates quite clearly that the presence of 
water offers a serious hazard and quite definitely has 
great influence on the temperature of the oil film at 
which film ruptures occurred. The two tests as illus- 
trated by these curves, A, B, C and D combined with 
previous curve Figure 4 showing the tangent drag 
values at which the bearing metals move, indicates very 
definitely that such conditions are a real hazard and 
that definite precautions should be taken to keep the 
water content of the oil at a predetermined minimum 
so as to prevent a rupture of the oil films with the con- 
sequent loss of bearings and of valuable production 
time. 

From a further study of the data obtained by the 
lubarometer tests, it was apparent that if an oil could 
be operated with a minimum water content, it might be 
possible to save considerable input-power on equipment 
such as the modern four-high strip mill where enormous 
bearing surface areas are present. 

A careful study has been made of the power input 
of a four-high hot strip mill operating under normal 
conditions with oil having a moisture content of .7 
per cent water and comparing it with a rerefined and 
dehydrated mill bearing oil, the rerefined oil being equal 
from the standpoint of its physical characteristics to 
that of new oil. A careful study of the curve, Figure 8 
which summarizes the results of our tests indicates 
clearly that a saving of 7.68 per cent in power supplied 
the mill was accomplished. Assuming that the average 
power cost for such a mill is $200,000.00 per year, the 
resultant savings would be $15,360.00 per year in addi- 
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tion to the fact that greater insurance against the failure 
of bearings diminished and oil consumption would be 
obtained. 

An illustration of a system suitable for accomplishing 
the continuous dehydration of such oils as applied to 
four-high strip mills is illustrated by Figure 9. It is, of 
course, desirable in addition to the removal of water 
from the oil, to periodically rerefine such oils thereby 
removing the other contaminants previously mentioned 
so as to return the oils to as good a condition as when 
delivered by the refiner. 

Equipment for the complete servicing of lubricating 
and certain other types of oil has been designed and is 
being prepared for production in the near future. 

The removal of water, light volatile unsaturates, 
kerosene, and other products of a like nature, is readily 
accomplished by low temperature, vacuum distillation. 

Higher boiling point, high molecular weight com- 
pounds, such as sludge, acids, waxes, soaps, varnish, 
gums, resins and polymerized compounds which are 
built up during service and excessive oxidation, are 
removed by the well known process of adsorption. 

Solid substances such as dust, grit, metallic particles, 
adsorbent materials, and most colloidal sized substances 
are thoroughly and efficiently removed by either vac- 
uum or pressure filtration. 

The removal of such contaminants as outlined above 
produce oils which are, in most cases, better than they 
were prior to use under service conditions. Lubricating 


Figure 9 — Sketch showing system for continuously de- 
hydrating lubricating oil. 
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oils may be easily and economically maintained in the 
best possible condition by light periodic treatment, for 
an indefinite period. 


Maintenance of Equipment 


It is highly essential to conserve the use of oils as 
well as maintain them in the proper condition during 
use. The greatest of all enemies to the use of oil 
industry as a whole and most commonly found is that 
of leakage. 

From the data on the leakage chart, Figure 10, it 
can be readily seen that the question of leakage pre- 
vention is paramount. What has been said of the leakage 
as applied to pipe fittings and valves applies to oil 
leakage from bearings of all types caused by improper 
bearing clearance, worn bearings and improper oil 
pressures. This constitutes a great loss which is usually 
given little attention as long as the bearings seemingly 
operate in a satisfactory manner. 

The selection of oils of inferior quality quite often 
results in the burning out of the bearings or the loss 
of enormous quantities of oil in trying to provide proper 
lubrication. Therefore the condition of the bearings 
themselves demands constant attention and mainte- 
nance. 

There is a marked tendency to over-lubricate as well 
as under-lubricate bearings and equipment. It is the 
patriotic duty of the lubricating engineer to see that 
such bearings are lubricated by the proper grade of oil 
and maintained in proper mechanical condition so as to 
assure continuous satisfactory operation of the bearings 
and without loss of production time. 


Abnormal Contamination of Oils 


One of the chief concerns of the lubrication engineer 
is to be able to recognize the introduction of contami- 
nants before using oils in equipment. The most obvious 
single preventive step is to buy, whenever possible, in 
bulk rather than in smaller separate containers. Any 
examination can be carried out on a single sample 
rather than having to test a multiplicity of samples. In 
the case of pure petroleum products, a few simple tests 
are usually sufficient to satisfy the lubrication engineer 
that the oil is suitable for use — always assuming that 
purchase specifications have been met by the supplier. 
Since these tests are qualitative, they may be made 
very rei — by the engineer without elaborate appara- 


tus and in a short time. Following are some general 
methods which may be of general interests: 
A. Abrasives — Emery, carborundum, sand, ete. — A 


representative sample of oil is taken and diluted with 
about five times its volume of benzol and filtered or 
centrifuged. Any non-viscous solvent may be employed, 
e.g. carbon tetrachloride, but benzol is most rapid and 
suitable for all types of petroleum oil. 

B. Mineral acids and active organic acids (formic, 
acetic, etc.) — A sample of oil is taken in a beaker, and 
twice its volume of distilled water added, and then the 
beaker is set on a hot plate and the water allowed to 
boil for a minute or two. A few drops of methyl orange 
solution are added and stirred A red coloration in 
the water indicates the presence of active acids. 

C. Dispersed film — destroying materials. — It is pos- 























sible to dissolve quantities of some substances in water 
in fairly concentrated solution and petroleum oils will 
hold sufficient amounts of such solutions in suspension 
to cause serious difficulties. Small amounts of carbo- 
hydrates, for example, common cane sugar, have been 
used in several well authenticated instances, and this 
has proven to be very effective in preventing the forma- 
tion of the lubricating film of oil which serve the dual 
purposes of lowering power input to reasonable propor- 
tions in comparison with productive work done, and of 
protecting the very sensitive metal surfaces of bearings 
and journals, which is of equal importance. 

Proof of the presence of this exceedingly destructive 
material is readily afforded by boiling a sample of the 
suspected sample with twice its volume of distilled 
water as above in subheading (B). About 5 ce of the 
water solution should be taken in a test tube with 10 cc 
of Benedict’s solution — available in any laboratory or 
from any drug store — and this immersed in a beaker of 
boiling water for five minutes. A change in color from 
blue to yellow, orange or red indicates the presence of 
sugar. While the test would also show the presence of 
aldehydes, these would never be present in hydrocarbon 
oils in ordinary circumstances. 

A great many lubricants today are compounded with 
soluble additions to increase film strength, to inhibit 
oxidation in service, and for other special purpose, and a 
vast number of substances have been used for this 
purpose, as a glance at the patent literature will show. 

Since chemical tests will show these compounds to be 
present, considerable care must be exercised in inter- 
preting the results of analysis. Any reputable manu- 
facturer of lubricants will however cooperate with the 
user by advising either as to the character of compound- 
ing agents used or by issuing means of identification or 
analysis. 

Organic compounds containing chlorine, sulphur, phos- 
phorous and special oxygen compounds are common, 
and tests showing the presence of any of these must be 
considered with reference to the possibility of com- 
pounding by the manufacturer. However, a very com- 
mon method of analysis, consisting of incineration of a 
smal] sample of oil with calcium oxide (quick lime) will 
identify the first three members of the group outlined 
above. If qualitative analysis of a nitric acid solution 
of the product of burning with lime shows the presence 
of any foreign material, either metallic or acidic, a 
check should be immediately made with the supplier. 
In a case which occurred some time ago, after a sample 
of oil had been burned with lime, the presence of mercury 
was noted. Further analysis showed that a compound 
like phenyl mercury amine had been added to the oil 
subsequent to shipment by the manufacturer, and con- 
siderable damage had occurred before such practice 
was ended. 

Filters having a sufficiently fine degree of filtration 
to prevent small quantities of solid or abrasive materials 
from entering the bearings should be installed as soon 
as possible and should be adequately maintained at all 
times. It is also essential that oils purchased be shipped 
in sealed containers and tested to determine not only 
the quality of the oil but that they contain no foreign 
materials which would prove injurious to the bearings. 

Another function of the lubrication engineer should 
be the maintenance of quenching oils so as to insure the 


36 . 





uniform tempering or hardening of steels. Quenching 
operations are seriously affected by the presence of 
water, sludge and scale and should be kept in a highly 
purified condition so as to furnish uniform production 
quality. 

Many industries utilize solvents for cleaning and 
other purposes which are normally either burned up or 
poured into drains. These materials can be easily re- 
covered with proper equipment, thereby conserving 
these valuable products. 


Figure 10 — Chart showing losses from leakage in an oil 
system. 
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Water-cooled Moloney Furnace Transformer 


ELECTRIC FURNACE shutdowns are costly during nor- 
mal times, but are even more costly during war 
times such as these, when lost production time is 
irreplaceable. Shutdowns resulting from transformer 
failures are of the most serious type due to the com- 
paratively long time required to make necessary and 
effective repairs. 


Moloney Furnace Transformers are especially de- 
signed to withstand the severe conditions encounter- 
ed in electric furnace operation. They are of sturdy 
construction with coils and leads securely braced to 


prevent movement under the sudden heavy loads 
characteristic of this type of operation. 


For dependable, trouble-free service, specify 
Moloney Furnace Transformers. 


MOLONEY ELECTRIC CO. « ST. LOUIS, 


TRANSFORMERS EXCLUSIVELY SINCE 
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Trends in the Design of 
D, C. CONTROL By H. L. Wilcox 


.... With a drop in the introduction of new 
control elements, developments have been 
focused on new ways of making standard 
equipment do more work in less time.... 


A DURING recent months when all control manufac- 
turers have been working in top gear to fulfill defense 
needs and meet deliveries, there has been a slow-up in 
the design of new control elements. An additional factor 
impeding the completion of new design is the restriction 
on many materials needed for war purposes. These con- 
ditions combined with the demand for more output 
have focused development on new circuits and new 
ways of making standard equipment do more work in a 
shorter time. 

Machine and mill manufacturers have done their part 
in speeding up production by new designs which either 
provide for continuous operation or increased capacity. 
The initial installations are followed by a period of re- 
finements until at last, the name of a particular mill 
conveys with it quite a definite understanding of the 
mechanical equipment and the control involved. The 
continuous hot strip mill, the welded tube mill, the 
Fretz-Moon continuous pipe mill, the latest wire blocks, 
billeteers and ingot scalpers are examples. The advent 
of these machines invariably calls for new schemes of 
control using standard control elements to carry out 
new functions. This is industrial progress with which 
the control manufacturer must keep step, but there is 
another phase of progress which is equally important, 
especially at the present time, and that is, getting most 
out of equipment already installed which has long been 
considered standard. 

The blooming mill with its roll tables, side guards, 
manipulators, and screwdown are old institutions which 
have recently been sent through the clinic with bene- 
ficial results. It sometimes takes a national emergency, 
where everyone is clamoring for the last ton, to bring 
out these deficiencies of long standing. Then a certain 
amount of research follows, usually resulting in im- 
provements and an increase in production. It is this 
trend toward increased output with present equipment 
to which this paper is devoted, and while the blooming 
mill has been made the object under consideration, it 
might apply to many long established systems. 

Considering first the front and back roll tables for a 
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Figure 1 Single pole 
600 amp contactor with 
.24 sec closing time, 


-149 sec opening time. 





blooming mill, each table may consist of 12 to 15 rolls 
driven by two 100 to 150 hp motors. In some cases these 
have been 230 volt compound wound motors operating 
in parallel from a duplex controller with gear ratio to 
give roll peripheral speeds of about 480 fpm. Very often 
this has proven to be too fast and permanent resistance 
has been connected in to cut down the speed. 

The theoretical best horsepower to accelerate the 
rolls and a hot ingot is a function of the WR? of the rolls 
and gears, WR? of the motor, weight of the ingot, 
coefficient of friction of the ingot on the rolls, and the 
overall friction of all bearings. The mill builders no 
doubt have means of calculating this and if such infor- 
mation is not too jealously guarded, it would be a good 
subject for a paper in itself. Mill users for the most part 
have to learn by experience, and as one cannot change 
motors every week, such information takes a long time 
to accumulate. 

A study of the operation of the front and back tables 
will reveal that it is mostly acceleration and decelera- 
tion with very little chance to reach top speed, at least 
while the ingot or bloom is on the tables. A mill may 
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Figure 2. - This contactor, which superseded that shown 
in Figure 1, has a .163 sec closing time, .117 sec open- 
ing time. 


reverse 20 to 25 times in rolling an ingot to a bloom or 
slab and a fraction of a second saved on each reversal 
will cut considerable per cent of the time from the roll- 
ing of each ingot. It will be apparent that torque is of 
greater importance than speed. This suggests series 
motors connected in series. Together, they develop 
double the torque of one motor, using only the current 
of one motor, having less WR? than a single motor twice 
as large, and at the same time permits the use of cut-out 
knife switches to isolate one motor and run on the other 
in case of motor failure. The two series motors operating 
in series and having therefor one-half normal voltage on 
sach, will not run away if left running with no load on 
the rolls. If one motor must be cut out of the circuit for 
any emergency reason, throwing full voltage on the 
remaining motor, the latter will not run too fast be- 
cause it now has double the load. 

The tables for one such installation have twelve 18 in. 
rolls in each table and each driven by two 150 hp series 
motors connected in series. The control was a special 
reversing plugging controller which became more special 
as experience opened the way. Two steps of plugging 
were provided in order to decelerate the motors in the 
shortest time without destructive plugging current. 
Two steps of time-current acceleration were provided 
giving about .75 seconds per step. The operators called 
for more speed so the accelerating time was cut to .5 
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seconds per step. Still they wanted faster acceleration 
so forced draft was applied to the motors and the ac- 
celeration relays were shorted out leaving only the 
interval of the electric interlocks between steps. Still 
they called for more speed in acceleration. The motors 
were not getting too hot, so why not? The contactor 
coils were changed to intermittent duty coils to make 
operation faster and later the two steps of acceleration 
were paralleled and still the ventilated motors ran cool 
enough. To be sure, two short interval steps of accelera- 
tion would have been better than one big step but this 
experience brings out two points; first, that there is a 
decided advantage in using forced ventilation for motors 
of such applications, and second, we need still faster 
magnetic contactors. 

There is a feeling among operators that the need of 
forced ventilation indicates that the motor is too small 
for the job. They would like to see a motor big enough 
to operate without ventilation. A larger motor, however, 
means greater WR? and more power wasted in over- 
coming its own inertia. The case is synonomous to a 
runner who must cover a certain distance. He will do it 
in a much shorter time if his requirements are satisfied 
on route than if he must carry them with him. 

Regarding contactor speed, the above experience in- 
dicates that closing intervals of .25 seconds are too slow. 
The operation of two motors in series represents a 
circuit of considerable inductance and rupturing this 
circuit becomes more destructive to contacts and are 
chutes. If the are is not ruptured quickly, the results 
will be the same as with a sluggish operating contactor. 
Experience has proved that the most desirable arrange- 
ment for such service is to use a double pole negative 
line contactor with poles connected in series. In some 
instances, two separate single pole negative line con- 
tactors have been used alternately with cut-out knife 
switches to transfer from one contactor to the other, 
isolating the first for repairs, but due to the fact that 
two ares in series are less destructive than a single are, 


Figure 3 — Reversing-plugging controller for two 150 hp 
series motors connected in series. 
































so two poles in series last longer and give better service 
than two single pole contactors operating alternately. 

Such an application therefore requires at least a 600 
ampere double pole contactor that will operate in less 
than .2 seconds. Figure 1 shows the single pole 600 
ampere contactor used on the controller described above 
which had a closing time of .24 seconds and an opening 
time of .149 seconds. This contactor has now been 
superseded by the contactor shown in Figure 2 which 
has a closing time of .163 seconds and an opening time 
of .117 seconds on normal voltage. Figure 3 shows a 
reversing-plugging controller for two 150 hp series 
motors connected in series using this contactor through- 
out. The double pole negative line contactor, shown 
near the center of the lower deck, consists of two identi- 
cal single pole contactors connected by an insulating 
tie bar and has therefore the same speed and character- 
istics as the single pole contactor. This being true, we 
find that the are is broken at four places by the simul- 


Figure 4 -Schedule board and differential unit for hori- 
zontal screwdown, with plugs and jacks for two 
schedules. 
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taneous opening of the reversers and the double pole 
line contactor, and this aids in the speed of operation 
as well as in contact life. 

The manipulator sideguards, used for holding, 
straightening, or pushing the bloom from one side of 
the mill to the other, are usually operated in pairs. The 
left front and rear sideguard are mechanically tied 
together to make one pair while the right front and 
rear guards form the other pair. Each sideguard has a 
motor making the two mechanically connected and these 
motors are usually compound wound, and connected 
electrically in series. One pair of sideguards will carry 
the fingers for turning the bloom and therefore usually 
takes one size larger motor than the sideguard without 
fingers. A 35 in. mill may have a 100 hp motor operating 
the sideguards with the fingers and an 85 hp motor on 
the other sideguards. 

The control is reversing plugging with a certain 
amount of permanent resistance in the armature circuit 
to limit the current when the sideguards clamp the 
bloom or slab. If sufficient permanent resistance is used 
to limit the stalled current to moderate values, it may 
prevent the motor from developing enough torque 
when it is necessary to push a slab across the mill. In 
any case, it slows up acceleration. In some installations 
a jam relay has been used, which permits regular accel- 
eration but trips on excessive current to open accelera- 
tion contactors. It is usually found that, if the motor is 
allowed to get across the line before the sideguards stall 


Figure 5 — Reverse side of schedule board shown in Figure 
4, with notching relays that select mill passes in proper 
rotation. 
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against the billet, the jam relay cannot open the ac- 
celerating contactors fast enough to prevent injury. 
The fastest and safest arrangement consists of a revers- 
ing plugging controller including a combination of 
permanent resistance and a jam relay. 

If limit switches are used to stop the sideguards in 
the full out position, about two points of armature 
shunt slowdown are essential and particular care must 
be given in the design to insure that enough torque is 
developed on the slowest point to retrieve the side- 
guards, otherwise, when operating near one side of the 
mill, the sideguards on that side may not develop 
enough torque to move out. Full out limit switches, if 
properly installed, are advantageous since they allow 
the operator to throw his sideguard master to full out 
and then concentrate on the next ingot on the approach 
table. This is often difficult of accomplishment since 
mill builders seldom provide sufficient overtravel of the 
sideguards to allow for automatic slowdown. 

The manipulator fingers are usually driven by a com- 
pound wound motor operating through a crank motion. 
These have been controlled by non-reversing dynamic 
braking controllers. If the master handle is thrown one 
way, the crank will revolve 360 degrees and be stopped 
by a cam limit switch. Throwing the master to the 
other side will give another operation. It has recently 
been found more convenient to use a reversing plugging 
controller with dynamic braking. If the operator throws 
the master full on, the crank will rotate 360 degrees and 
stop as before, but if he merely wishes to tip an ingot 
he can start the fingers up and then reverse the motion. 
Here, again, fast acceleration is essential. 

The screwdowns probably require the most exacting 
control especially on a mill used for slabbing as well as 
blooming. For straight blooming work, the roll move- 
ments may not exceed 2 or 3 inches and can easily be 
be accomplished while the mill is being reversed, but for 
slabbing operations the rolls may have to open or close 
20 to 25 inches in going to or from an edge pass. If 
some form of high speed is not used for these long 


Figure 6—- Typical rollers desk, including control for 
edger roll screws as well as for horizontal roll screws. 
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travels, much time will be lost waiting for the screw- 
down. 


The older installations used two compound wound 
motors with series parallel control. For short move- 
ments, the motors were in series and gave good torque 
characteristics, but for the longer movements, analysis 
showed that time was lost due to the discontinuous 
torque when changing from series to parallel. A more 
recent method employs two series motors with one or 
more points of series field weakening for the high speed. 
For short movements, the motors may have three 
points of armature resistance acceleration, and for 
longer movements a fourth point introduces the field 
weakening which approximately doubles the speed. 
This high speed point may be applied by a time relay 
after an interval, which is just sufficient to complete 
short movements, or it may be applied by moving the 
master an additional point. This extra point on the 
master may be made spring-return or require a little 
more effort so that the operator can use the low speed 
range without any particular attention but use a little 
more force to get the high speed for the longer move- 
ments 


One mill rolled a 4-ton slab each three minutes. This 
time included 23 passes in which five of the screwdown 
movements required 9, 12, 14, 10 and 15 seconds mak- 
ing a total of 60 seconds. By cutting these long move- 


Figure 7 Factory-assembled screwdown control during 


construction. When completed, it is ready to set in 
the mill. 





























ment intervals in half, it was possible to reduce the 
rolling time of a slab by 30 seconds or 15 per cent. 

Time studies on screwdowns often suggest changes in 
the mechanical set-up. When the screwdown motor 
speeds are increased, new problems enter the picture. 
If the screw pitch exceeds 14% threads per inch, which 
is about the limit for a self-locking screw, it becomes 
necessary to use magnetic brakes to prevent the rolls 
from backing up. This introduces additional WR? which 
must be accelerated and stopped and it requires some 
additional time for the brake to release. For roughing 
mills, time may be saved by using 1% pitch screws and 
no brakes in which case the controller should provide 
dynamic braking. For finishing mills, where the roll 
settings must be more precise and for larger mills with 
coarser pitch screws, magnetic brakes are necessary. 

With increased screwdown speeds on mills having the 
top rolls balanced by a hydraulic accumulator, it often 
becomes necessary to load the accumulator shell with 
scrap iron to make it, and the top roll, follow the screws 
in the upward direction. It will then be found to require 
more power and time to drive the rolls down. If the 
power to drive down exceeds the power to drive up by 
more than 50 per cent, some attention should be given 
to the friction of the hydraulic lines from the mill to 
the accumulator and the ports to the hydraulic jacks. 
With less loss due to hydraulic friction, less differential 
load is required on the accumulator and the time re- 
quired for closing the rolls will be decreased. In one 
installation, the doubling of the port area of the hy- 
draulic jacks alone allowed screwdown motors, which 
had been overheating, to again run at normal tempera- 
tures and at the same time speed up the movements. 

The motors for the various roll tables, sideguards, 
fingers and screwdowns are near enough to one size 
that it is possible to have one spare control panel in 
the control room which may be used temporarily to re- 
place any one of the regular panels in order to affect 
repairs. If each controller is equipped with double throw 
line and control transfer switches, any motor may be 
quickly transferred to the spare panel without inter- 
rupting operations while the regular panel is inspected 
or serviced. This permits the maintenance crew to keep 
the control always in a good operating condition thereby 
avoiding delays. 

The pre-set screwdown control is probably the most 
noteworthy addition to the blooming mill or the re- 
versing plate mill. It relieves the mill operator of all 
the roll setting operations and insures that the proper 
reductions are taken on all passes. It brings the rolls 
directly to the proper setting without overshoot or 
inching. The set-up for the next pass is made automati- 
cally when the screwdown stops and requires only the 
pressing of a button or foot switch to get the desired 
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movement. One operator can control the main roll 
drive, the roll tables and the screwdown and, as the 
latter requires so little attention, he is better able to 
cordinate the reversing of the tables and reversing of 
the mill. 


The pre-set screwdown control has proven extremely 
valuable where numerous changes in schedules are 
necessary. It includes a pre-set schedule panel with 
plugs and jacks for setting up two or more schedules. 
Figure 4 shows such a panel with plugs and jacks for 
two schedules. The multi-pole relays at the top are 
electrically interlocked and it requires only the pressing 
of the schedule selector push button on the roller’s desk 
to put either schedule into operation. Figure 5 shows the 
reverse side of this panel with the notching relays that 
select the passes in proper rotation and operate the pass 
indicating lights. Shown at the base of the panel are 
the motor operated face plates and cut-outs which con- 
trol the stopping of the screwdown motor to agree with 
the settings. 

Figure 6 shows a typical roller’s desk. This one in- 
cludes control for the screws of the edger rolls as well 
as the horizontal rolls. The palm-operated push buttons 
initiate the set-ups and operations of the screwdowns 
while the two rows of lights give a continuous indication 
of the passes and the schedule. Two productimeters, 
set flush in the desk, top, give the operator a continuous 
indication of the roll separation. The desk also provides 
mounting for various meters and push buttons for oiling 
systems. Located on either side of the operator are 
masters for manual operation of the screwdowns and 
masters for the furnace push-out and the various roll 
tables. 

Figure 7 shows a factory-assembled screwdown con- 
trol during construction which when finished was com- 
plete with resistors, bus bars, and control wiring ready 
to set in the mill. 

In one installation, control of this type was particu- 
larly valuable in the rolling of small and varied orders. 
In fact, the management would save up a mess of small 
orders for one shift, at which time the office would send 
out a set-up man with the schedules. While one order 
was being rolled, the next was being set up. As the last 
slab of the first order passed through the mill, the first 
of the next order was coming on the approach table and 
it was only necessary to push the schedule button to 
put everything in readiness for the new order. While 
this was being rolled the set-up was being made for the 
next. It was unnecessary for the roller to study or 
memorize the schedule and the correct reduction on 
each pass resulted in better steel with less delay. This, 
in my humble opinion, is illustrative of the present trend 
in d-e control. 
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It’s a push-over, 
Adolf!... 


“Sure ...1 know you had a head 


start, but you never figured we'd 
get sore! Well, I'm good-an’-sore 
.. and every 20 seconds | push 


out another billet that’s going to 





keep on rolling until it lands with 





a bang in Berlin!” 


R-106 


MORGAN CONSTRUCTION COMPANY - WORCESTER, MASS. 
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Medem Conshuclion of 


A THE beginning of European hostilities in the fall of 

1939 started an era of plant revisions, expansions, and 

complete new construction on a scale not seen in this 

country since World War I. This construction program 
proceeded under continuously increasing pressure in the 
race against time. 

Even with the vast building program in the steel 
industry which was associated with the development of 
the continuous strip mills, steel output soon approached 
capacity. Thus, changes and improvements to obtain 
greater capacity were constantly being made. 

The steel industry has steadily increased the number 
of a-c motors used for constant speed drives. Many 
leading plants have long favored the idea of centralized 
grouping of a-c control, the same as they install the 
large d-c auxiliary panels. They have used various ex- 
pedients for grouping standard a-c starters, not all of 
which have been entirely satisfactory. 

The starters have been mounted on the wall or on 
building columns. This arrangement definitely limits 
the number of units that can be grouped, due to the 
amount of space that is usually available. Other installa- 
tions have consisted of standard starters on angle iron 
or pipe frame. These usually require an excessive num- 
ber of conduit fittings to get the conduits out if the 
starters are mounted compactly on the framework. 
Starters are also sometimes grouped on steel panels. 
This usually requires the difficult and expensive ar- 
rangement of bringing the conduits in through the 
panel and back of the starters. 

In an effort to solve this problem at the very start of 
the large construction program, a new system of a-c 
control was developed. This development was planned 
to fulfill the following seven basic requirements: 

1. Rugged enough to withstand the demands of con- 

tinuous 24 hour per day production. 

2. Maximum accessibility for quick inspection or 
maintenance, but with complete safety protection 
for personnel. 

3. Extreme flexibility to obtain any desired combina- 
tions of equipment, and still permit additions or 
rearrangements as required by plant changes. 

4. Pre-engineered designs assembled from standard 

parts to permit determination of space require- 

ments and accurate location of conduits. 

5. Compact construction to get the control equip- 
ment in the least possible floor space. 

6. Delivery to job completely assembled and wired 
for minimum installation time and effort. 

7. Standardization and quantity manufacture to per- 
mit competing with the cost of existing types of 
equipment and installation. 

This completely new construction and arrangement 
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Figure 1 Standard N. E. M. A. Size 3 fused combination 
starter. 
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By ZG. A. Wright 
CUTLER-HAMMER, INC. 


MILWAUKEE, WISCONSIN 


Presented before A. |. S. E 
PITTSBURGH DISTRICT SECTION 


of control was christened Unitrol, and made available 
to the trade about two years ago. The immediate and 
continuing acceptance has exceeded anything originally 
anticipated. Installations have been made by leading 
plants manufacturing steel, aluminum, brass, rubber, 
fertilizers, chemicals, explosives, paper, petroleum prod- 


Figure 3—— Flush construction of door frame when closed 
provides attractive appearance. - 
Figure 2 Door frame used to support controller panels. 











IRON AND STEEL ENGINEER, NOVEMBER, 1942 


A-C Meter Control 


.... the use of centralized control units offers 
a number of advantages in a-c motor installa- 
tions.... 


ucts, soap and beer. A large number of power plant and 
other specialized applications have been made, with 
some installations approximating 50 feet in length. 
This equipment has been adopted extensively for the 
many new aluminum and brass processing and fabri- 
cating plants constructed during the past year. Many 
duplicate installations have been made. The new syn- 
thetic rubber plants have been almost unanimous in 
their choice of the new design as the most suitable 



































method of installing their motor control for the large 
number of a-c motors required. 
The structure is made up of three basic elements: 
1. The individual controllers or panels. 
2. The supporting enclosures for the panels which are 
called door frames. 
3. The self-standing cubicles or enclosures for the 


door frames which are called sections. Any combi- 
nation of two or more sections is called a control 
center. 

A good example of the external appearance of this 
construction is the sectional steel filing cabinet which 
is so familiar to all of you. 

In the limited time available it is not possible to cover 
this subject in detail by a word picture so I have 
selected a few figures in the hope that each picture is 
worth a thousand words, as stated in the old proverb. 

Figure 1 shows a standard fused combination starter 
exactly the same as would be furnished in a standard 
wall mounting enclosing case. Similar combination 
starters, either non-fusible, fusible, or with circuit 
breaker disconnect, in sizes N. E. M. A. 4 and smaller, 
are available. Comparable ratings of standard across 
the line starters, without disconnect, both reversing and 
non-reversing; auto-transformer type magnetic reduced 
voltage starters, and a complete range of main line 
disconnect switches and circuit breakers up to 600 
ampere are available. Certain types of d-c and other 
special service panels have also been provided. 


Figure 4. Panel assembled in door frame. Door is fully 
interlocked with disconnect switch. 
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Figure 2 is the door frame used to support the con- 
troller panels and form the front of the entire assembly. 
More than 50 sizes of door frames have been standard- 
ized. These range from 12 in. x 12 in. up to 32 in. x 54 in. 
and can thus accommodate most types of controllers. 
Note the mounting straps for supporting the panel, also 
the barrier over the panel for mechanical protection and 
partial isolation. A heavy felt gasket and angle iron 
flange assure N. E. M. A. 1A semi-dusttight construc- 
tion. A cover interlock is provided on all door frames 
with external dead-front operation of disconnect 
switches and circuit breakers. 

The door is held closed by three or more screws, as 


Figure 5 —- Interior view showing terminal boards, vertical 
wiring channel and mechanical details of section. 
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shown in Figure 3. External overload resets are avail- 
able if desired, and a card holder for circuit identifica- 
tion is furnished on each door. The beveled edges of 
the door and the semi-concealed hinges contribute to 
the attractive appearance. Figure 4 shows how the 
panel is assembled in door frame. Unusual wiring room 
and accessibility for inspection and maintenance is 
provided. 

The assembled panel and door frame are then mount- 
ed into the supporting cubicle enclosure which is called 
a section. These sections are available in eight widths 
from 12 in. to 32 in. and in overall heights of 66 in., 
72 in., 84 in. and 90 in., depending upon the wiring 
facilities provided. 


You will note in Figure 5 the flanged edges of the 
side members of the section are punched on 2 in. centers 
to permit mounting any height door frame. Each sec- 
tion is always complete in itself, and there is a double 
wall between adjacent sections. The side members are 
notched out a depth of 6 in. at top and bottom to 
permit bus bars and other wiring to pass between sec- 
tions. Any portion of a section not filled by door frames 
is covered by blank steel plates. Any desired number of 


Figure 6 — Close-up of vertical and horizontal bus bars 
with special supports and terminal clamps. 
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sections can be assembled into a single control center. 
The sections can be grouped in one or more straight 
lines, with starters on one or both sides, in an L shape 
or U shape. Sections may be added or removed quite 
readily. 

Internal wiring facilities include main horizontal bus 
to distribute power between sections, vertical bus in 
‘ach section for line feed to each starter. Horizontal 
and vertical wiring troughs for outgoing wires to motors 
and pushbutton stations are provided. Complete ter- 
minal boards are available for these outgoing wires if 
desired. In addition to the open bottom for stubbing up 
conduits from the floor slab, a wide assortment of con- 
centric knockouts is provided in the top and end plates. 

The main horizontal bus consists of copper bars up 
to a maximum of two 4 in. x 4 in. in parallel supported 
by a casting specially designed to obtain ease of installa- 
tion, maximum rigidity, and a good electrical connec- 
tion to the individual vertical bus bars. The vertical 
bus consists of three 4% in. diameter copper rods sup- 
ported on ebony asbestos lumber spacers, and threaded 
and locked into the supports for the horizontal bus. A 
special clamp type pressure connector is provided for 
the line connections between each starter and the 
vertical bus. 


Three styles of construction are offered, the only 


Figure 7 -Unusual space for wiring and inspection is 
provided in this typical steel plant installation. 






































difference being the extent of internal wiring. Style A 
includes only the units mounted in the sections, without 
any busses or connections; style B includes horizontal 
and vertical busses with line connections between verti- 
cal busses and individual starters; style C in addition 
includes complete terminal boards for all outgoing load 
and pushbutton circuit wires, with all connections be- 
tween the individual starters and these terminal boards. 

The completely wired style C construction has been 
by far the most popular, accounting for 90 per cent of 
all installations which have been made. The style B 
represents 7 per cent while only the remaining 3 per 
cent have been made in the unwired style A. In addition 
to these complete installations, a large number of indi- 
vidual door frames with control panels have been used 
for flush mounting the control equipment in the base 
cavity of a wide variety of machine tools. This, of 
course, contributes to the streamline effect which is so 
much a part of all new machine tools. 

It may be of interest to elaborate somewhat upon the 
features contemplated in the original design. Previous 
experience had established that existing designs of 
standard starters and special panels were adequate for 
24 hour service, even on very severe applications, if 
they were provided with protective enclosures suitable 
for the installation conditions. The entire structure is 
designed to N. E. M. A. 1-A semi-dust-tight standards. 
These standards meet the requirements of most mill 
conditions. 

This construction encourages and facilitates regular 
inspection and maintenance by having all controllers 
grouped, and away from the machine or process work. 
Opening the door gives good access to the panel for 
routine inspection or minor maintenance. It is also 
quite convenient to remove the complete door frame for 
a major repair or replacement job. 

Flexibility is probably the most highly developed 
single feature of this construction. The four section 
heights, more than 50 sizes of door frames, and the 
very wide selection of controllers which have been 
standardized, all contribute to the flexibility. It is al- 
ways possible to install additional starters in place of 
blank plates provided originally, and it is equally simple 
to add one or more sections. The availability of all 
parts from large quantity lot manufacture to assemble 
any combination, further emphasizes the advantage of 
this flexibility. 

For the first time, standardization makes it possible 
to lay out complete dimensions of the entire control 
center, with absolute accuracy, before the equipment 
is ordered. This eliminates the usual delay in obtaining 
certified drawings from the factory, after a special 
design is made on each individual order. In many cases 
this feature makes possible important time savings in 
the building program. It is also a very important con- 
tribution to the war effort because of saving the time 
and effort of design engineers and draftsmen who are 
in great demand. 

Determining the size of the control room or space, as 
well as the location of conduits, becomes a simple oper- 
ation in architectural mathematics, and available data 
permit you to make your own complete layouts. 

This new development is compact, in addition to 
being flexible. On certain jobs where a detailed analysis 
was made, it was possible with the back-to-back mount- 


48 





ing, to get twice as many starters in a given space, as 
was possible with older and less flexible methods of 
installation. 

Many large plants have grouped standard starters 
into control centers for several years. This required 
considerable layout work, single lot fabrication of sup- 
porting framework or panels, and finally mounting and 
wiring the individual starters. It is much more simple 
and convenient to merely set the complete new unit in 
place, on its own channel sills, and connect line, load 
and control leads. 

Most people are favorably impressed with all the 
features provided in this construction, but many antici- 
pate that the cost may be excessive. A detailed analysis 
of several typical units, as compared to a similar quan- 
tity of standard wall mounting starters, shows that the 
style A costs only about 50 per cent more than the 
standard starters, the style B about 65 per cent more 
and the style C approximately 85 per cent more. A 
similar analysis of installed costs was made in coopera- 
tion with a customer who kept accurate cost records on 
the old style angle iron frame work mounting. This dis- 
closed that the installed cost of the complete unit varied 
from 90 to 110 per cent of the old construction and 
averaged just about an equal cost. This customer feels 
that the many features of the new development make 
it a bargain at a comparable price, and they have pur- 
chased several very large installations for a number of 
different plants. 
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Clipper Masonry Saws eliminate “hammer and chisel” methods of firebrick 
construction, 


Precision cuts mean longer lasting walls and arches, for Gas, Electric or Open 


Hearth and Blast Furnaces. 


A Shorter Length or Special Shape Need 
only be as far away as your Clipper Saw! 


Write for Complete Literature today. 


THE CLIPPER MFG. CO., St. Louis, Mo. 
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The [Ay[cy of Good Commutation | | 
and Electrical Machine Performance | // 


these simple precautions in the maintenance of motors, generators and 
converters. Under present conditions, dependable and uninterrupted 
performance of electrical power equipment is of utmost importance. 
Keep your machines in readiness to deliver full output at all times. 


Keep Commutators and 
Rings Clean Keep Undercut Commutators 


; Free from Side Mica 
Cleanliness is of paramount importance 


in the continuous operation of brush- Phin edges of mica along the sides of 


slots of undereut commutators are a 





using equipment. Time spent on keep- ~ 


frequent source of trouble. Special care 


ing commutators, rings, brush holders 





should be takem to ingpect cach slot 


and rigging free from dust, dirt, oil and : ; 
. —- . carefully and te remove all side mica 





film pays dividends. Use a suitable 





when undercutting commutators. Bad 


ciety ; f hv Keep Brush Pressure ~ 
canvas wiper “irequently on com- sparking and serious ¢ommutator burn- —_ . 

; , , , ' Uniform and Correct 
mutators and rings. Keep them clean ing can be avoided by observing this 
and keep them running. precaution. The spring pressure applied to brushes 


has a marked influence on brush per- 


formance. Equal distribution of current 










among all brushés requires that the 


MODERN PYRAMIDS will tell you more 
a This series of bulletins contains practical informa- 
a 
——*- Brush 


tion on Commutation, Operation and 
Machine Maintenance to help conserve present 
equipment and to keep it in continuous and efficient 
operation. If you are not receiving these bulletins 
write us direct or contact your National Carbon 


pressure on all brushes be kept as 


nearly equal as possible. Check brush 






pressure frequently and adjust it to 







compensate for brash wear. Use pres- 






sures recommended for the grade of 






representative. 









brush and class of service in which it 
is used. 


The services of our engineering staff are available for the proper selection and application 
of “National” Carbon Brushes on all types of equipment and for every class of service. 


NATIONAL CARBON COMPANY, INCORPORATED 


Unit of Union Carbide and Carbon Corporation 


UCC. 


Carbon Sales Division, Cleveland, Ohio * * GENERAL OFFICES: 30 East 42nd Street, New York, N.Y 
Branch Sales Offices: NEW YORK «+ PITTSBURGH + CHICAGO «+ ST. LOUIS + SAN FRANCISCO 
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Low Voltage DISTRIBUTION 


A THE essential qualifications or any electric distri- 
bution system can be classified in the following main 
divisions: 
1. Sufficient available capacity for any normal or 
expected abnormal load demand. 
2. Reliability under fault conditions so that the de- 
sired continuity of service is obtained. 
3. Low maintenance cost and accessibility for rapid 
repair or replacement. 
t. A first cost in keeping with the degree to which 
items 1 to 3 are desired and obtained. 
In order to systematically and properly analyze these 
qualifications, each will be discussed separately. 
Sufficient available power for a low voltage distribu- 
tion system calls for transformer capacity adequate to 
supply the system and conductors large enough to 
carry the current to the load. In selecting these items, 
not only current carrying capacity from a_ thermal 
standpoint should be considered, but also the ability 
to maintain a correct voltage level throughout the 
system under all load conditions. Also there should be 
sufficient “stiffness” to the system to allow across-the- 
line starting of motors of medium size without objec- 


Figure 1 Diagram of simple radial a-c distribution sys- 
tem with 2300 volt supply line, 300 kva transformer 
bank and radial 440 volt feeders. 


Figure 2-- Two arrangements of 440 volt bus. At top, all 
power is fed through one transformer bank by one 
line. Below, a split bus with tie-breaker, with separate 
transformers and lines. - 
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tionable system voltage dip. The per cent impedance 
of the high voltage system up to the primary of the 
transformers, impedance of the transformers them- 
selves and the impedance of busses and cables to the 
loads are all factors to be considered in keeping the 
proper voltage level. 

In Figure 1 is shown a simple radial system consisting 
of a 2300 volt supply line, 300 kva transformer bank 
and radial 440 volt feeders. The 2300 volt system has 
a short circuit kva of 150,000 which is 500 times the 
rating of the transformer bank. This is equivalent to .2 
per cent impedance on the basis of the 300 kva trans- 
former rating. The transformer has 4+ per cent imped- 
ance on its own base. The sum of the 2300 volt system 
and transformer bank impedance is 4.2 per cent. From 
no load to full load at 80 per cent power factor, the 
$40 volt bus will have a regulation of approximately 
2.52 per cent or 11.1 volts. Knowing the voltage regula- 
tion of the 440 volt bus, it is possible to choose cable 
sizes with a per cent impedance, which is low enough 
to insure the desired value of voltage at the load. In 
most cases the impedance of the high tension system is 
so small it can be neglected. The impedance of the 
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SYSTEMS in Steel Milla 


, er ; transformer and cables being large in proportion are 
co 0 « RO particular type of distribution system the cause of most of the voltage regulation. From the 
standpoint of current rupturing duty on breakers and 
motor starters, it is desirable to have a limited amount 
of impedance to hold fault currents within a reasonable 


value. If more than one motor is fed over the same feeder 


can be specifically recommended for general 
steel plant use .... performance, continuity 
of service, and cost should dictate the selec- 
and some of the motors are to be across-the-line start 
ed, then the voltage conditions at the motors with 
starting inrush currents should be considered. Usually a 
motor will draw approximately five times its full load 
current rating on across-the-line starting and therefore 
the voltage drop between the bus and motor will be 
five times that at full load. 

The second qualification, reliability under fault con- 


By L. L. Gountain 
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cables or busses and properly protected cable runs will 
reduce the possibility of faults far more than open gear 
and cables that run at over-temperature and are not 
properly protected. 

Although precautions of this nature are usually well 


Figure 3 - The conventional radial system has lowest first 
cost, but has disadvantages as to continuity of service 
and voltage regulation. 
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worth while, the economic angle cannot be neglected. 
When it seems inadvisable to buy the best, there are 
other precautions that can be taken which will insure 
a minimum of lost time due to outages. The lumping of 
vital and essential loads on one feeder should be avoided. 
Usually a mixture of essential and non-essential loads 
can be grouped together so that in case of faults the 
least damage will be felt. 

As the system progresses back to the main 440 volt 
bus and transformer bank it becomes more and more 
essential to protect against a complete system failure. 
In Figure 2 are shown two types of 440 volt busses. In 
the first type all power is fed through one transformer 
bank by one high tension line. A fault in the transformer 
or on the high tension line causes a complete power fail- 
ure. The second type is split by a tie-breaker, each bus 
being fed by a separate transformer and line. In case of 
a fault in one transformer it can be quickly removed 
from service and the tie-breaker closed without appre- 
ciable loss of service. Non-essential feeders can be 
dropped if the total load exceeds the rating of one bank. 
Usually such an arrangement results in another ad- 
vantage in that a reduction can be made in the breaker 
size required to rupture the short circuit currents. In 
the case of the bus fed by only one large transformer 
hank, the smallest feeder breaker has to be able to 
rupture the entire short circuit current at the bus, 
whereas by splitting the bus, the duty on the feeder 
breakers is reduced, due to the higher ohms impedance 
of the small transformer compared with the large one. 

The point has now been reached where it might be 
well to talk about some specific methods of low voltage 
distribution which put into practice some of the points 
brought out in the foregoing. 

There are two main types of systems, the radial and 
the network. All other types are modifications of these 
two. Each has its advantages and disadvantages, but 
usually, by taking into consideration all factors in- 
volved it is easy to determine which to use. 

The conventional radial system (Figure 3) is the 
cheapest to install from the standpoint of first cost but 
has disadvantages from the standpoint of continuity of 
service and voltage regulation. Also, if the system is 
expected to expand in the future, the addition of new 
feeder breakers and cables will be necessary. If this has 
not been considered in the original transformer installa- 
tion a new transformer will be required, which usually 
leaves a sizeable block of unused capacity. 

If the load to be fed involves only a few feeders, con- 
sidered non-essential in character and will be fixed for 
this location, then a conventional radial system would 
probably be the best choice. Careful checking of voltage 
regulation at the end of feeders and installation of suffi- 
cient copper are still important considerations however. 

The difference between the simple radial system 
(Figure 4) and the “conventional system,” is that the 
power is taken nearer to the load over high tension 
radial feeders before stepping down through the trans- 
former banks to the low voltage distribution. There is a 
distinct saving in copper and the voltage regulation is 
not such a problem in this type of system. On the other 
hand a larger number of transformers of smaller capac- 
itv are required which increases the cost per kva. The 
continuity of service feature is improved since the loss 
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of a transformer or high-tension feeder only involves a 
small block of load. The loss of the high tension supply 
line of course interrupts all loads feeding from the high 
tension bus. In some instances it might be permissible 
to omit the high tension feeder breakers if the savings 
will warrant the possibility of the loss of all other feed- 
ers in case of a high tension fault. 

The low voltage breakers can be of smaller interrupt- 
ing rating due to the smaller transformer banks, which 
is a distinct saving in first cost of the overall installa- 
tion. Additions to systems of this type involve addition 
of high-tension switchgear and are therefore expensive. 

This type of system is applicable where the loads are 
heavy or distributed over a large area requiing long 
feeder runs. The cost will often be less than the conven- 
tional radial system especially if the high tension feeder 
breakers are omitted. 

The primary selective system (Figure 5) is similar to 
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Figure 5 —- The primary selective system is similar to the 
simple radial system of Figure 4, but is lower in cost 
because of omission of high-tension switchgear for 
feeders. 








the one just described except no high-tension switchgear 
is used for the feeders. The cost is thereby greatly re- 
duced and at the same time it is possible to take the 
high voltage close to the leads. 

The high tension loop does have more exposure to 
fault possibilities than any one feeder in the simple 
radial system. A fault on the high tension loop requires 
the opening of the high tension breaker, which of course 
causes a complete loss of load. The fault can be quickly 
isolated however by opening the loop disconnects and 
the load of all but one transformer picked up again 
while the trouble is being corrected. 

A faulty transformer will blow its fuse and only the 
radial low tension load being fed by it will be lost. Low 
tension feeder faults are of course cleared by the low 
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tension breakers without interruption to the rest of the 
loop load. 

Since any part of the selective loop must be able to 
carry the entire load, a higher current carrying capacity 
will be required than on the feeders of the high tension 
radial system. It might even be economical to go to a 
higher voltage for this type of system in order to stay 
within reasonable conductor sizes and keep the voltage 
regulation down to a reasonable value. 

This type of system is suitable for large plants, where 
long feeder runs would be required in a conventional 
radial system. It is reasonable in cost but is not all that 
could be desired from the standpoint of continuity of 
service, especially where high tension faults are con- 
cerned. 

The primary and secondary selective radial system 
(Figure 6) differs from the preceding in that the secon- 
dary system is also tied together through a loop. This 
makes it possible for any transformer to be out of 
service without interrupting any of the load circuits. 
The voltage regulation of this system is uniform through- 
out and of less magnitude than a radial secondary sys- 
tem. 

The secondary loop consists of two or more parallel 
conductors per phase, connected together at load tap 
busses through limiters. A limiter is copper link, com- 
pletely enclosed in a tube. The purpose is to protect the 
‘able to which it is connected under short circuit condi- 
tions. Should the current through the cable approach 
short circuit value the link in the limiter will blow, 
opening the circuit. Being sealed in an insulated tube 
no fire or smoke is visible. The limiters have a fusing 
point about 3 to 3% times the rating of the cable; 
therefore they are in no sense overload protectors. 
They do however adequately detect a faulted cable and 
isolate it from the rest of the system 

The use of parallel cables around the loop is necessary 
in order to obtain selectivity between limiters when a 
cable is faulted. Cables should be limited to 600 MCM 
and as many parallel three phase circuits used as neces- 
sary. Two small cables in parallel offer less impedance 
than one large cable. Also from the standpoint of in- 
stalled cost two small cables will be found more eco- 
nomical. 


Considering two cables in parallel around the loop, 
a fault on one will draw short circuit current over the 
two cables at each of its ends. The limiters then in the 
other cables only carry a maximum of one-half the 
current that flows through the limiters in the faulted 
cable. This gives proper selection of the faulted cable 
and leaves the system intact. 

The advantages of this type of system are flexibility 
in making additions to accommodate load growth, 
small voltage regulation permitting across-the-line 
starting of motors on the same bus with lighting trans- 
formers and high grade continuity of service, due to 
isolation of secondary faults by limiters without loss of 
load. It requires a minimum of transformer capacity be- 
cause advantage can be taken of diversity between loads. 

The cost is slightly higher than the radial feeder with 
loop primary system and rupturing duty on breakers 
may be higher. 


This type of system lends itself to a quick change 
over to the network system which will be discussed 
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next. Such a change might be desired after a system has 


been in service for sometime due to increased load and 
the availability of a second high tension source of power. 


The Secondary Network System 


The secondary loop of this system is the same as the 
one just described. The difference in the two systems 
is in the use of two primary feeders, each normally 
feeding half of the transformer banks and network pro- 
tectors to disconnect a faulty primary feeder. 

A network protector is a specially designed a-c motor 
closed and a-c shunt tripped air circuit breaker con- 
trolled by network relays. The network relays function 
to automatically close the breaker only when voltage 
and phase angle conditions are such that its associated 
transformer will supply load to the secondary loop and 
to automatically open the breaker when power flows 
from the secondary loop to the network transformer. 

In case of a primary fault the network relays trip 
the network protectors on all the transformer banks fed 
by that high tension circuit. This puts all of the load 
on the good high tension circuit and its transformer 
banks. If the system is operating at full load, these 
transformer banks will of course be overloaded. The 
double throw changeover switch on the primary of each 
bank offers a means of quickly connecting the banks on 
the faulted circuit to the other circuit before the over- 
loaded transformers are harmed. 

These double throw switches must be capable of 
opening the exciting current of the transformer bank to 
which they are connected. To reestablish the system 
after the faulted high tension feeder has been repaired, 
the network protectors are opened one at a time and 
the double throw switch closed in the proper direction. 
Interlocking between the network protector and the 
switch insures the network protector is open which pre 
vents opening of other than transformer exciting cur- 
rent. 

A system such as this insures continuity of service to 
all loads under any type of fault condition, other than 
one on a secondary feeder and then only its load is 
interrupted. Voltage regulation is very small allowing 
larger motors to be started by the across-the-line 
method without objectionable light flicker due to dips 
in voltage. 

The use of limiters insures isolation of faulty cables 
anywhere in the secondary loop the same as described 
in the preceding system. 


The D-C Distribution System 


Many of the same problems encountered in the de- 
sign of a low voltage a-c system are also faced in the 
design of a 250 volt d-c system. The most prominent 
among these is voltage regulation. 

The d-c system has some advantage over the a-c 
system in that the voltage at the 250 volt d-c generator 
bus can be controlled by field excitation. In some cases 
it is advisable to use compound wound generators to 
get automatic changes in bus voltage to compensate 
for feeder voltage drops. 

The location of motor generator sets near a heavy 
load center is desirable from the standpoint of voltage 
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In the primary and secondary selective radial 


Figure 6 
system, both primary and secondary systems are tied 
through loops, so that service is uninterrupted by 
any transformer outage. 


regulation but the location is usually dictated by the 
availability of a-c power for the motor of the set. The 
mill substations usually have a-c power for 600 volt 
sets that can be used for 250 volt d-c motor generator 
sets and consequently this is where most of them are 
located. Fortunately large blocks of 250 d-c auxiliary 
power are required in the operation of each mill, which 
vives the auxiliary 250 volt sets a reasonably close load 
to carry. 


Figure 7 — The secondary loop of the secondary network 
system is the same as in the system of Figure 6. Two 
primary feeders are used, however, each normally 
feeding half of the transformer banks. 
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The question of whether to use a large motor genera 
tor set unit or several small ones often arises. If feasible 
a number of smaller sets is better than one large one, 
since the failure of one does not cause a loss of auxiliary 
power. Then, too, in light load periods some of them 
can be shut down, either as an economic measure or for 
maintenance purposes. The existence of tie lines with 
other substations may influence this to some extent. 

The subject of tie lines between substations is an 
important one and requires a great deal of care in de- 
signing a satisfactory system. Usually the question of 
the amount of copper to put in the substation ties 
arises. The answer to this, depends on the amount of 
power that is expected to be interchanged between 
stations and the voltage difference that can be stood 
between station busses without there being objection- 
able voltage conditions for local loads. 


Under fault conditions it should be possible to auto- 
matically open the tie breakers to segregate the faulted 
portion of the system from the rest. This will keep to a 
minimum the amount of equipment shut down during 
a fault. Star points in systems, where several generator 
or load busses are tied together at a common junction 
point, should be avoided. Usually a fault at such a 
point will cause a complete shut down, since there is no 
way to isolate the fault. This is particularly true, where 
loads are tapped off of tie line cables. 

The modern switchgear equipment available for low 
voltage a-c systems is also available for d-c 250 volt 
systems. There are the same advantages obtained by 
the use of metal clad equipment in reducing mainte- 
nance cost and protecting the apparatus from mill dust. 
Draw-out as well as fixed air breakers of the same design 
as used in the low voltage a-c system, are recommended, 
in capacities up to 10,000 amperes d-c. 

The use of similar types of equipment for a-c and d-c 
systems gives a uniformity of appearance where both 
are located in the same substation. Also, the operating 
personnel has a smaller diversity of mechanical parts 
to know and maintain. 


Conclusion 


It is realized, no particular type of system can be 
specifically recommended for general steel mill use but 
that most probably there are applications for all of 
those mentioned. Their qualifications from the stand- 
points of performance, continuity of service and cost, 
should dictate where each is to be applied. 

The question of maintenance certainly plays an im- 
postant part in choosing the type of equipment that is 
to be used in building up any type of distribution sys- 
tem. In steel mills, especially where ore dust, iron oxide, 
etc., settles on all exposed parts, the use of metal clad 
equipment would seem logical. The reduction in clean- 
ing maintenance alone, made possible by the use of 
metal enclosed equipment, should cause a material sav- 
ing in operating cost. 

Metal clad gear has been used in steel mills for some 
time, especially in the high tension equipment and more 
recently its popularity has extended to the low voltage 
distribution system. Manufacturers have gone to quite 
some effort to develop a dependable and economical 
line of apparatus to meet the electrical and mechanical 
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needs of the modern steel mill low voltage distribution 
system. 

Air breakers of adequate rupturing ability are avail- 
able for use in any part of the system. The “‘draw out” 
type of breaker is in great favor since it makes possible 
the use of a spare breaker while routine or special 
maintenance is being performed. 

Flame and explosion proof transformers are available 
for use within the mill, which in conjunction with the 
network protector form a dependable and safe means of 
feeding the network type of system. 
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G. E. STOLTZ: For a number of years we have ap- 
plied short circuit protection to higher voltage equip- 
ment but it was not until the installation of large hot 
strip mills that studies were made of short circuit prob- 
lems on direct current systems. The last phase of this 
work that we have begun to analyze are low voltage a-c 
systems. I think it can be said that the low voltage 
systems often due to their complex nature are more 
difficult to properly analyze than some high voltage 
systems. 

There will probably be a further trend to smaller 
transformer units rather than having one or two larger 
banks. This makes it possible to use lower capacity 
breakers, and enables us to select a system that will 
have less outage in case of a fault. 

Another trend which is very evident is the use of 
enclosed switchgear and while the apparatus cost is 
more the installed cost is about the same. The enclosed 
switchgear of course affords greater protection to the 
operators and against dirt. 


H. L. WILCOX: 


There are possibly a half dozen 


types of distribution possible in both high and low 
voltage systems. There must be certain advantages or 
good reasons for selecting one over the rest. How would 
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you know which system, such as radial, loop or double 
loop, is best suited to your plant or installation? 

L. L. FOUNTAIN: The type of system to use will 
depend on the character of the load, and the amount 
of money that is economically proper to put into it. 
For certain non-essential loads, it is probably better to 
use low voltage feeders to the load, eliminating expen- 
sive high tension switch gear. There are so many differ- 
ent applications in steel mills it is impossible to defi- 
nitely specify one type of system to apply to them. In 
general one of the types mentioned will be found appli- 
cable after proper analysis has been given the problem, 

E. L. ANDERSON: In connection with the dual loop 
system as shown in one of the figures by Mr. Fountain, 
I notice that the connection between the transformer 
primary and the high voltage loops is made through 
disconnecting switches, which are indicated as being of 
air break type. I would like to ask Mr. Fountain if this 
is an air break switch, and if so, what type switch it is, 
and how it is arranged to handle the exciting current 
of the transformer banks should it be necessary to take 
a bank out of service for inspection and repairs, or to 
transfer from one loop to the other with both primary 
loops hot. 

H. G. BARNETT: As I understand it your question 
refers to the double loop or banked secondary system 
having a primary loop as well as a secondary loop. If the 
system can be de-energized while a primary cable sec- 
tion is being sectionalized the high-voltage sectional- 
izing switch can be any suitably insulated disconnecting 
switch. If the system must be further refined so that 
the primary sectionalizing has to be done without inter- 
rupting service, for example when a transformer is to be 
inspected, the sectionalizing switch must be a load 
break switch. There are air-break switches for that type 
of service. 

B. M. JONES: This paper describes very well a net- 
work system for rendering service to industrial plants 
that require a very high degree of continuity. For con- 
tinuity of service, a network renders the most nearly 
continuous service, exceeding the degree of continuity 
of service rendered from radial systems. 

The material advantages of such a network are the 
improved voltage regulation and the small increment 
cost of additions to the network at the required loca- 
tions. Everybody wants to get away from motor starters 
and would like to start motors across the line, and such 
a network permits starting much larger motors across 
the line, than a radial type of system, but, of course, 
there is some limit to the size of motor that can be 
started across the line. 

The network principle is old, as we all know. The old 
Edison d-c network was the earliest, and the low volt- 
age a-c network was developed later, coming into gen- 
eral use about 15 to 18 years ago, and has been used in 
an increasing number of cities since. The principle of all 
low voltage a-c networks of utility companies is to hang 
onto the faults and burn them off, rather than have 
breakers or fuses trip out in case of network faults. 

I am very glad to see that the industries are beginning 
to look with favor on networks for distribution within 
their plants, for in this day and age continuity of serv- 
ice is becoming more and more important. Interruptions 
just are not tolerated anymore if the electrical depart- 
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Figure 1 The automatic network switch is a carbon 
circuit breaker with reverse power tripping only. 





























Figure 2. Schematic diagram of typical network trans- 
former installation. 
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ment can prevent them at anywhere near a reasonable 
cost, particularly in war times when we must keep 
everything rolling that can be turned over. 

We in the Duquesne Light Company advocate a-c 
networks where they are justified, and now have two 
on our system: one, a 115/199 volt, 3-phase, 4-wire 
network in the downtown business section of the city 
of Pittsburgh; the other a 3-phase, 4-wire, 4 kv distribu- 
tion network in the Verona-Oakmont district. The 
former has been in service since about 1927, and the 
latter since 1930 or 1931. A few comments on the 115 
199 volt network are given below, as that is comparable 
to the network described by Mr. Fountain. 

The downtown low tension a-c network is a 115/199 
volt, 3-phase, 4-wire syst m, with the lighting taken 
from phase wires to neutral, and the power from phase 
to phase. In some cases, a booster is required to furnish 
220 vclt power where needed. 

In a utility distribution system, the networks are 
used where there is concentration of load requiring very 
high continuity of service and, in some cases, where 
street space is at a premium for cables and transformer 
vaults. The great advantage of any network is the 
permitting of picking up small blocks of load without 
making a new substation or transformer installation. 
In our case, we just connect the small loads onto the 
street mains through a manhole. The larger loads, of 
course, require additional transformers at the particular 
locations. Increments of additional capacity can be in- 
stalled after the network is established in units closely 
approximating the load growth. 

As a matter of interest, in some of the taller buildings 
downtown, some of the network transformer installa- 
tions are on the upper floors. In the Gulf building, there 
is a vault of two units of 500 kva in the sub-basement, 
and two units of 300 kva on the 39th floor. 

In Figure 1, the automatic network switch is in 
reality a carbon circuit breaker with reverse power 
tripping only, and it does not trip for power flowing into 
the network. The reverse power tripping, of course, cuts 
this transformer off from the network in case of failure 
between the network switch and the transformer (a 
very short distance), within the transformer, and on the 
high tension supply cable. Naturally, these relays are 
very sensitive for they will operate when the supply 
line is opened at the substation or power station. 

Figure 2 shows a schematic diagram of a typical net- 
work transformer installation. Transformer bank sizes 
vary from 300 kva to 750 kva, and the secondary con- 
nections are reinforced accordingly. Where more than 
one transformer is required at one location, multiples of 
this diagram are used and the secondaries are bussed 
within the vault, and circuits from this bus taken to the 
street mains. Of course, a different supply cable is used 
for the different transformers at one location. 

We use single conductor, 250 MCM lead covered 
cable for our street mains, and parallel as many as are 
required. 

The load on this network was about 8,100 kva when 
it was initially installed in 1927, of course, the load 
being transferred to it from an old radial distribution 
system. The 1941 load was 35,900 kva_ there being 
27,900 kva of load on the two low voltage a-c networks 
supplied at 11 kv, and 8,000 kva of load on the two 
low voltage a-c networks supplied at 4 kv. In 1940, the 


IRON AND STEEL ENGINEER, NOVEMBER, 1942 























load was 34,000 kva, with 25,600 kva on the two low 
voltage a-c networks supplied at 11 kv, and 8,400 kva 
on the low voltage a-c networks supplied at 4 kv. 

A considerable portion of this network is in the flood 
zone, and, of course, submersible equipment is used. 
For standardization of equipment and reduction of 
spare part requirements, we now buy all submersible 
equipment. As a matter of interest, during the March, 
1936, flood a considerable portion of this network, in- 
cluding transformers and network switches, operated 
completely submerged. 

The use of four network feeders with transformers 
relatively evenly spread over the four, permits the 
installation of only 25 per cent spare transformer and 
supply feeder capacity, that is, 4 of the total. Actually, 
a failure of one supply feeder takes out of service all 
transformers connected to it as soon as the feeder 
breaker trips at the supply substation or power station, 
and the remaining three feeders with their transformers 
must, and do, carry the load and render satisfactory 
service. 

While this downtown a-c network system is operated 
at 115/199 volts, we see no reason why, with the pres- 
ent available equipment (barring priority restrictions), 
a satisfactory a-c network could not be designed and 
built for 440 volts and maybe even slightly higher. 

H. G. BARNETT: ‘There is the further point that 
the sectionalizing and load points on a primary loop 
are generally limited to a rather small number when 
circuit breakers are used to automatically sectionalize 
the loop. Otherwise the primary loop for supplying a 
network system is basically alright. There are two 
general methods for controlling the operation of the 
sectionalizing breakers. One is to use differential relay- 
ing which requires pilot wires paralleling the primary 
loop. The other method is to use directional overcur- 
rent relaying which depends on timing for selective 
operation of the breakers. In the latter case the necessity 
for timing definitely limits the number of sectionalizing 
points that can be used in one primary loop; this in 
turn limits the number of transformer units that can 
be supplied by a primary loop. 

If you consider your own secondary network in the 
downtown area you will note that there are several 
radial primary feeders going into the network area and 
that the network transformers are connected directly 
to the primary feeders without sectionalizing breakers 
in the primary circuits. With several primary feeders 
supplying the same network it is economical to have 
the relatively small amount of reserve transformer ca- 
pacity required so that in an emergency when one feeder 
and its associated transformers are out of service the 
other three or four feeders can safely carry the total 
load while the feeder out of service is being restored to 
normal operation. In most industrial plants not more 
than two feeders are required to carry the load and 
provide duplicate sources of supply. It is not economical 
to provide enough transformer capacity on each feeder 
to carry the total load when one feeder is out of opera- 
tion. If the selector switch is used in the network ar- 
rangement described by Mr. Fountain the transformers 
on the de-energized feeder can be switched to the good 
feeder. This permits using only enough transformer 
capacity to carry the maximum load with one trans- 
former unit out of operation. 
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A THE answer to this question is very definitely yes. 
The team work of the maintenance man and designer 
in industry is just as necessary and effective in produc- 
ing the quantity and quality of products we need as is 
the team work of the championship ball club in the field 
of sports, producing the hits and runs needed to beat 
their opponents. 

Kach player on the team must be fully acquainted 
with the other players’ duties and part in the game so 
that they can effectively handle each play with the 
precision and speed necessary. So must the maintenance 
and design partnership consult and work together, each 
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Partnership?” 


....teamwork between the maintenance 
man and the designer leads to many improve- 
ments in electrical equipment .... more ef- 
fective use of this team is desirable .... 


contributing its own skill and ingenuity to effectively 
and speedily produce quantity with the right quality. 

The designer must know how to design and build 
devices, and in addition he must know the application 
of which each device is a part, the duty cycle required, 
and since all machinery and apparatus require mainte- 
nance, he must know the problems of maintenance so 
that he can build into his product such simplification 
and accessibility as are necessary to permit proper 
maintenance. 

This combining of the effort and ingenuity of main- 
tenance and design to design and build into apparatus 
the accessibility, simplicity and quality necessary to 
effect the fewest possible shutdowns, must be carried 
further than in the past. 

There is no product built that cannot or does not give 
some trouble at one time or other. It may be possible 
to build a product which would never give trouble, but 
the cost would be too high, the size out of proportion 
and the maintenance problem complicated. 

The manufacturer designs and rates his product with 
a reasonable margin of safety. Even so a certain number 
of troubles can be expected. Your suggestions guide the 
designer in reducing these to a minimum and to improve 
the product. 

Do not be disappointed if an idea is not adopted at 
once because there are usually other factors involved. 


Figure 1 This d-c contactor has many points suggested 
by maintenance men, including the bending of the 
terminal strap so that a wrench will clear the con- 
tactor mounted below when removing the shunt, 
addition of the stop on the movable tip to make for 
easier replacement of tips, and slotting of stationary 
tip to permit removal of the tip without removing the 
tip screw. 


IRON AND STEEL ENGINEER, NOVEMBER, 1942 





nt ees minaret 


























Suggestions from one location vary with those from 
other localities and with operation requirements. It is 
necessary that the designer select those suggestions 
which are most representative. 

Industrial control has expanded very rapidly during 
the past ten years. The electrification of more and more 
machines, and the interlocking of operations for con- 
tinuous processes — all have contributed to the en- 
couragement of this expansion. The designer, therefore, 
should and can bring to the maintenance man a sound 
understanding of the fundamentals of his design and a 
knowledge of its limitations. It is sometimes dangerous 
to say, or even infer, that a product has limitations, but 
that should not be so. 

Almost anyone can take the favorable characteristics 
of materials and make a design, but generally, the result 
will be only average. True, it will work, but if, on the 
other hand, he takes the limiting characteristics of a 
material, product or device and turns these by his in- 
genuity to an improvement, he has made an advance 
in the art. American industry has done just this, so 
today it is recognized as one of our greatest assets. 

Industrial control is necessary in each industry where 
electricity is used and is found in each process in these 
industries. Let us, therefore, discuss some of the infor- 
mation the designer brings to the maintenance man and 
see the results accomplished in the design of control by 
the suggestions of the maintenance man. 

Electronics, a new industrial control tool, made pos- 
sible the electrification of certain operations which were 
beyond the limits of control contactors, relays and limit 
switches because of its inherent speed and accuracy. 
Electronics is not complicated or difficult to understand. 
Just as in other control, there are certain fundamental 
principles of operation and design. Many of these are 
now interpreted into standard circuits. Electronics, 
however, must not be looked upon as the cure-all for 
control troubles, but rather as a means of augmenting 
present control devices. 

When the photoelectric relay was first brought out, 
it was applied to hundreds of jobs for which it was not 
designed. Therefore, certain troubles were encountered 
not because of the photo relay, but rather because of the 
application of these devices to jobs for which they were 
not intended. Present day designs are suitable for many 
applications, in fact they are used on many more diffi- 
cult applications than originally contemplated. 

Electronics has permitted control to reach out and 
electrify those processes where the signals available are 
of such low energy that they cannot operate contactors 
and relays. Electronics with contactors and relays have 
solved this type of problem, such as the width gauge, 
pin-hole detector and weft straightener. 

Industry has looked to the manufacturers for many 
years for a better means of obtaining speed control. 
Practically all methods of obtaining speed control 
whether of the mechanical or electrical type has some 
limitation. Electronics has provided a new variable 
speed controller in the thy-mo-trol. The speed range 
provided with this control is limited only by the motor 
heating at low speed and the stability of the motor at 
high speed. With the proper selection of the motor, 
speed ranges as high as 50:1 have been obtained. 


This new control provides the advantages of a var- 
iable voltaze system of control from a single dial on the 
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Figure 2—- This crane controller enclosure has folding 
doors to provide more accessibility on runways. The 
doors are shown here folded back out of the way. 


push button. Incidentally as a practical thought on the 
war effort this control requires no a-c motor and gener- 
ator as does the variable voltage drive, thereby saving 
in material and manufacturing facilities. 

The speed can be preset or selected during operation, 
the motor responding quickly and smoothly with full 
protection to the motor and driven machine. Overload 
and accelerating peaks are limited to safe values and 
the motor is stopped by dynamic braking. This devel- 
opment has progressed to date only in the lower hp 
sizes. 

Improved are interrupting characteristics in con- 
tactors were introduced over twenty years ago with the 
use of blowout coils which acted to build up a magnetic 
field in such a way that it would force the are off the 
tips. This permitted the use of contactors on heavier 
duties and increased tip life. 

Within recent years, there have been modifications 
and improvements in various uses of blowout construc- 
tion. Perhaps one of the most pronounced has been the 
narrowing of the opening in the are chute which has 
tended to speed up the movement of the arc, and since 
speed of movement of the arc has considerable to do 
with the extinguishing of a d-c are, this has helped 
materially. 

One other improvement has been the use of arcing 
horns and are chutes of larger area which has provided 
a means of stretching the arc, thus moving it off the 
tip more rapidly. This keeps the tip cooler and provides 
longer life. 

Research has shown that the best means of extin- 
guishing an arc is by cooling. Therefore, any means such 
as restricted arc chutes, which tends to force the are, 
will increase the tip life on contactors. Tests show that 
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Figure 3 ~ On this panel power control and field terminals 
are arranged in separate groups, each conveniently 
located. Wiring on the panel and the mounting of 
parts on the back of the panel is arranged for maxi- 
mum accessibility. 


in the more recent designs contact tip life is from two 
to three times that of previous designs. 

It is necessary also that the designer build into his 
product, for the same cost and size, mechanical life 
many times that of preceding designs if he is to keep up 
with the duty requirements of industry and provide low 
maintenance. It is for this reason that materials differ- 
ent from cast iron are now used for contactor frames and 
armatures. It is only natural that a large number of 
manufacturers have gone to rolled steel. 


True, there are various methods of construction to- 
day, each one having its own merits. Of first importance 
in the mechanical design of a device is the pivot point 
which must be designed so that it will withstand nu- 
merous pounding actions rather than rotation, since in 
the average contactor rotation is less than 40 degrees. 
Therefore, whether the contactor has one type of bear- 
ing or another, the pivot point must be designed to 
withstand repetitive pounding rather than rotation. 

D-c contactor magnets have been designed to operate 
a large number of times, but it is more difficult to design 
a-c magnets which will give the mechanical life desired. 

As you are well aware, it is necessary that a-c mag- 
nets be made of laminations riveted together with pole 
shaders in the face of the magnet. A pole shader pro- 
vides the magnetism to hold the magnet closed during 
the period when the current in the main coil goes 
through zero. If this pull from the shader were not 
available, the magnet would tend to pound, just as a 
high speed rivet hammer does, and spread the lamina- 
tions. 

There have been various designs and constructions 
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of a-c magnets. Some of these designs have resulted in 
very long life. However, shaders and laminations are a 
possible source of trouble on heavy duty work. 

The inrush current of an a-c contactor, varying be- 
tween 10 and 20 times the holding current, imposes a 
heavy duty on the contacts of master switches, push 
buttons and other pilot devices. Some of these currents 
are in the neighborhood of 75 amperes. During the 
past several years, a-c contactors for heavy duty have 
been designed using d-c magnets. The d-c magnet elim- 
inates the use of pole shaders, laminations and the in- 
rush current required by the operating coil is substan- 
tially reduced with the result that the mechanical life 
of the a-c contactor with a d-c magnet is equivalent to 
that of d-c contactors and the duty on the push button 
and master switch is very moderate, giving longer tip life. 

It is well to note that the use of d-c excitation on an 
a-c magnet is not satisfactory for rapid duty. The in- 
rush current to pick up the device is maintained during 
the closing of the magnet, resulting in more pounding 
and shorter life than with a-c on the magnet. 

The designer alone does not take credit for this ad- 
vance, in fact it is sometimes difficult to tell whether it 
was the maintenance or the design influence that im- 
proved the product. 

The trend at the present time is to design devices 
which are self-contained units. That is, the contacts, 
armature and magnet are assembled, adjusted and lined 
up at the factory as a separate unit, which can be 
mounted self contained rather than as individual parts. 
This arrangement simplifies replacement and provide 
for more uniform operation, resulting in longer life. It 
further simplifies the maintenance problem particularly 
with regard to the time of replacement of the complete 
device. The unit needing repair can be taken back to 
the shop and worked on under better conditions and 
where facilities and time are available for making the 
necessary repairs and adjustments. 

Whether the application of control be to a main roll 
drive, an auxiliary or an accessory to the regular produc- 
tion of steel, combinations of control devices are as- 
sembled to perform the operation desired. To maintain 
continuity of service, the devices must be placed on the 
panel in a logical arrangement. Wiring, bus work, out- 
going terminals, resistors, etc., must be mounted and 
arranged to give the maximum in reliability and ac- 
cessibility. Therefore, the constructional details of the 
controller are very important, and offer fertile ground 
for interchange of ideas between design and mainte- 
nance. 

Present practice in building controllers for main roll 
and group auxiliary drives is to provide at a convenient 
point on the controller, sufficient terminals for making 
a common junction for all wiring between limit switches, 
controllers, masters and other auxiliary devices mount- 
ed separate from the panel. You know the time saving 
value of this practice. 

Another aid to trouble shooting is the use of a white 
wire for the positive and a black wire for the negative 
in the control circuit so that they can be readily distin- 
guishable. 

Another detail of this type — and to those not so 
closely associated with the problem of keeping a mill 
running as are you, this may seem insignificant, but 
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it is really important — is the use of a resistor in the 
field circuit of variable voltage main drives which can 
be easily adjusted for small changes in resistance neces- 
sary during installation or for adjustment to meet the 
local requirements of the drive. 

These features all contribute to maintaining con- 
tinuity of service. The maintenance man can and does 
assist the designer in determining the extent to which 
it is necessary to provide means to help in maintaining 
continuity of service. 

The use of spare controllers, wiring and motors which 
can be switched into service at a moment’s notice, re- 
placing that part causing the stoppage, is desirable in 
certain installations. The use of an indicating means to 
show which control of the group of interlocked controls 
caused the stoppage has been of great assistance in 
reducing shut down time. 

In this connection, you will be interested in an in- 
stallation of a railroad traffic bridge by one of the major 
passenger lines. This road figured that a shut-down of 
24 hours’ duration would cost the road one million 
dollars in good will. Therefore, this bridge is equipped 
with four separate sources of power, two single phase 
and two three phase. There are three driving motors, 
any two of which will operate the bridge. This is a 
variable voltage drive, and the driving motors are op- 
erated through four motor generator sets, anyone of 
which will operate the bridge and anyone of the motor 
generator sets will operate from anyone of the four 
separate power sources. The bridge is completely inter- 
locked so the tracks must be lined up, the de-railers be 
in position and the dispatcher’s signal show clear 
before the required operation can be made. As a further 


Figure 4 — View showing the mounting and arrangement 
of resistors on control assembled at the factory. Each 
resistor box can be replaced without disturbing any 
other box. 
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This a-c across-the-line magnetic switch with 
main line disconnects and fuses has the disconnect 
operated from outside the enclosure, and is arranged 
so that the switch or the starter can be individually 
removed as a separate unit. 


Figure 5 


guarantee that service should not be interrupted, a 
gasoline driven engine is mounted on the bridge so that 
it can be used in case all other means should fail. This, 
we can say, is the height of protection to insure con- 
tinuity of service. 

Another important question which the designer of 
controllers has to face is: “To what extent should the 
control be made fool-proof?”’ Naturally, you can build 
any controller so that no matter what the operator does, 
the control will respond properly only when the control 
is operated in the accepted manner. But, if this is done, 
the additional relays and interlocking would add com- 
plications and possible sources of trouble to the control. 

In the early days of control acceleration was ac- 
complished by manual means depending upon the oper- 
ator. This, however, was not considered entirely satis- 
factory, and it was deemed advisable to provide a 
means of protecting the motor and drive during acceler- 
ation. Control of acceleration by automatic means was 
provided. This prevented an operator from abusing the 
motor and drive by rapid movement of the controller 
handle. Admittedly, this was a step forward and has 
paid for itself many times. 

Another element of fool-proofness, which falls in the 
same category and which is now considered sound prac- 
tice, is the plugging protection provided on a magnetic 
controller so that in case the controller is reversed 
rapidly, the motion is subjected to automatically con- 
trolled amounts of torque for retarding. In the case of 
cranes, slippage is reduced to a minimum, and in the 
case of table rolls and other auxiliary drives, the gear- 
ing and mechanism are protected against excessive 
torques. 

Another degree of fool-proofness, which pays divi- 
dends and is cheap insurance, is better protection of 
drives which operate expensive machinery such as heavy 
furnaces, wherein the door is operated automatically 
and stopped at the extremes of motion by limit switches. 
Here, the addition of two devices in the motor circuit, 
operated by the limit switches so that both are de- 
energized at the same time, allows for an abnormal 
condition which would cause one of the devices to stick 
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but permit the opening of the other. In this case, the 
addition of perhaps fifty dollars of control and protec- 
tive wiring would save a thousand or ten thousand 
dollar furnace from being damaged. This, again, is 
sound protection. 

When additional interlocks and relays are provided 
on panels where safety to machinery and life is not in- 
volved, the control designer feels that the complications 
introduced are not warranted, and further, that the 
maintenance is increased and accessibility handicapped. 

The designer’s first thought, therefore, must be to the 
simplicity of the equipment, making it just as simple as 
possible, consistent with the safety of the machine and 
operator. The question of “degree of fool-proof” protec- 
tion is one over which considerable discussion arises, and 
those in charge of operation and maintenance can con- 
tribute much to clarify the extent to which this protec- 
tion is to be carried. 

The trend towards mounting controllers in separate 
cabinets, motor rooms or enclosed alcoves has proven 
worthwhile. The saving in maintenance and the longer 
life of control so protected is now recognized. 

The trend toward grouping of push buttons, meters, 
etc., into a wall cabinet or control desk for mounting 
at a central control point is gaining favor, and the 
designer has furnished a unit convenient to the operator 
and with the accessibility necessary for continuity of 
service. 

We can predict that future devices will be designed 
as unit devices with greater creepage. Coil and inter- 
lock studs will be eliminated to prevent are over. Re- 
lays and interlocks will have more positive self-cleaning 
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It may not always be possible for these devices to 
have an appearance entirely pleasing from an artistic 
standpoint, but appearance has two meanings. One 
meaning suggests the picturesque or artistic, without 
respect to operation, and the other, which is preferred, 
defines appearance as having the characteristics of rug- 
gedness, simplicity and quality. It is the latter which 
we might call “operating appearance.” This is what is 
needed; if the product in addition is artistic, so much 
the better. 

The designer has the advantage of research, experi- 
mental facilities and infrequent trips to the field to 
give him new materials and new ideas for his designs 
but he must look to those who are continuously in con- 
tact with the equipment under actual operating condi- 
tions in the real proving ground — the mills — to offer 
constructive criticisms of the product. 

We have talked briefly of a number of subjects illus- 
trative of what maintenance can bring to design and 
what design can bring to maintenance. Many more im- 
provements, new designs, new tools and new systems 
which are being developed for the war effort will be- 
come available for industry in general later. Systems 
are being designed with more power requiring better 
protection of the control against high current shorts. 
This problem is being studied by the designer and 
recently on high voltage, 2300 and 4600 volts, a new fuse 
has been incorporated in these controllers which ade- 
quately supplies this protection. There are many more 
examples, all of which point directly to the benefits 
developed from this partnership and the need for more 
effective use of this team. 
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A SPELTER temperature is an important factor af- 
fecting the overall efficiency of the hot dip galvanizing 
process. Its importance is generally recognized and em- 
phasized in the information which has been writtén 
about the process. Spelter temperature affects the cost 
of heating, the rate of dross formation, the life of the 
galvanizing kettle, and the structure of the galvanized 
coating. Therefore, to minimize the affects of variations 
in spelter temperature, automatic temperature control 
is applied to galvanizing kettles. 

Speaking generally of any system of heat exchange, 
the ease with which the temperature of one side of the 
exchanger can be controlled depends upon character- 
istics inherent to the system itself. Those character- 
istics which are favorable to constant temperature con- 
trol, together with their counterparts as found in the 
specific case of the hot dip galvanizing kettle, are listed 
as follows: 

1. Large demand side thermal capacity — The demand 
side thermal capacity of the galvanizing kettle is the 
amount of heat required to raise the spelter temperature 
one degree. It is directly proportional to the volume of 
spelter contained in the kettle. 

2. Small supply side thermal capacity — The supply 
side thermal capacity of the externally heated galvaniz- 
ing kettle is the heat required to raise the temperature 
of the refractory setting surrounding the kettle one de- 
gree. Decreasing the mass and specific heat of the re- 
fractory surrounding the kettle, decreases the supply 
side thermal capacity. 

8. Minimum temperature difference between supply and 
demand sides —- This temperature difference, in the ex- 
ternally heated galvanizing kettle, is the temperature 
difference between the refractory setting surrounding 
the kettle and the spelter contained in the kettle. For 
kettles requiring the same heat input, increasing the 
kettle heating surface and decreasing the thermal re- 
sistance between setting and kettle, decreases the re- 
quired temperature difference. 
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4. Minimum transfer lag — Transfer lag in the gal- 
vanizing kettle is the time interval required for a 
change in the rate of heat input to the refractory setting 
surrounding the kettle to produce a corresponding 
change in spelter temperature. Transfer lag can be re- 
duced by decreasing the supply side thermal capacity 
of the kettle and by decreasing the thermal resistance 
between setting and kettle. 

To further illustrate the effects of these character- 
istics, Figure 1 represents two galvanizing kettles, “A” 
and “B.” These kettles have no counterparts in actual 
practice; neither are the temperature curves actual 
spelter temperature records taken from a_ practical 
kettle installation. They do serve, however, to illustrate 
how different kettle characteristics affect the applica- 
tion of temperature control to the kettle. 

In each case it is assumed that the heating load due 
to material being galvanized is constant and identical 
for each kettle. A thermocouple located in each spelter 
bath measures spelter temperature. A two position, 
on-off controller attempts to regulate the bath tempera- 
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ture by positioning a valve located in the fuel supply 
line. As the temperature records under each pot indi- 
cate, kettle ““B” is more favorable to temperature con- 
trol than kettle “A.” It is more favorable for these 
reasons: 

A. Its demand side thermal capacity is larger because 
the spelter volume of the kettle is larger. 

B. Its supply side thermal capacity is smaller, be- 
cause both the mass and specific heat of the re- 
fractory surrounding the kettle are smaller. 

C. The average temperature difference, as indicated 
by the temperature gradient between setting and 
kettle, is less. This difference is less because kettle 
“B,” being deeper, has more square feet of ex- 
posed kettle heating surface. The resistance to 
heat transfer from the setting to the outside kettle 
surface is also less. 

D. The transfer lag in kettle “B”’ is less because the 
resistance to heat transfer between setting and 
kettle is less, and because its supply side thermal 
capacity is less. 


GALVANIZING Ke RIES 


.... hot dip galvanizing installations should 
have ample kettle volume, adequate heating 
surface, minimum thermal storage, wide fuel 
turndown range, and proper temperature con- 
__ eee 


Consider that portion of the spelter temperature 
curves for kettles “A” and “B,”’ Figure 1, in which the 
spelter temperature is below the control index and is 
rising. In each case the fuel valve is in the open position. 
As the spelter temperature rises above the control in- 
dex, the controller closes the valve supplying fuel to the 
refractory setting. Because of the heat stored in the 
supply sides of both kettles, the spelter temperatures 
continue to rise. However, the heat stored in the supply 
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side of kettle ““B” is less than that stored in the supply 
side of kettle “A,” because its supply side thermal 
capacity is less and its supply side temperature is 
lower. In addition, more heat per degree is required to 
raise the spelter temperature of “B,’’ because its de- 
mand side thermal capacity is greater. For these reasons 
the temperature rise above the control index is less in 
kettle “B” than in kettle “A.” 

Similarly, the spelter temperature of “B” does not 
drop as far below the control index as does the spelter 
temperature of “A.” 

Fortunately, control instruments have been devel- 
oped which can be adjusted to minimize these differ- 
ences in kettle characteristics. In addition to the fixed 
position controller, just illustrated, there are two other 
general classes of temperature controllers. These are 
the proportional position control and the proportional 
position control with automatic reset. 

Briefly, in the proportional position control, the posi- 
tion taken by the fuel control valve is proportional to 
the temperature deviation from the control index. 
Figure 2 illustrates this graphically. The temperature 
span between the fully opened and fully closed valve 
position is termed the “throttling range” of the instru- 
ment. In those instruments having an adjustable thrott- 
ling range, the temperature span between extreme valve 
positions can be adjusted. Figure 3 illustrates this 
graphically. In Figure 3, curve 1, the temperature span 
between extreme valve positions is small, or the thrott- 
ling range is narrow; and, in curve 2, the temperature 
span between extreme valve positions is large, or the 
throttling range is wide. Generally speaking, the more 
favorable the process characteristics, the more narrow 
the throttling range may be, to produce a uniform con- 
trolled temperature curve. 

One characteristic of the proportional position con- 
troller is that the controlled temperature does not 
necessarily coincide with the control index. This devia- 
tion of controlled temperature from the control index 
increases with increasingly wider throttling range and 
varies with varying load conditions. 

Consider the application of proportional control to 
the two galvanizing kettles in Figure 1, “A,” with un- 
favorable control characteristics and “B’’ with favor- 
able control characteristics. To produce a uniform 
spelter temperature curve, the throttling range of the 
controller must be wider for kettle “A” than for kettle 
“B.” The controlled temperature curve for both kettles 
would be uniform, but each would deviate from the 
control index as illustrated in Figure 4. The deviation 
would be larger for kettle “‘A”’ than for kettle “B,”’ 
because the throttling range of the proportional position 
controller is wider. 


The temperature curves marked “high load,” shown 
in Figure 4, result from the same constant and rela- 
tively high heating load imposed on each kettle. If the 
heating loads were reduced on both kettles, the spelter 
temperature curve would approach the control index. 
At one condition of constant heating load, the spelter 
temperature curve would coincide with the control in- 
dex. If the heating loads were further reduced, the 
spelter temperature curves would rise above the control 
index. The temperature curves marked “low load,” 
shown in Figure 4, result from the same constant, but 
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relatively low heating load imposed on each kettle. 
The temperature span between the high load and low 
load curves is greater in kettle “A” than in kettle “B,” 
because the throttling range adjustment, necessary to 
produce a uniform spelter temperature curve in each 
case is wider for kettle “A” than for kettle “B.” 

In proportional control with the automatic reset 
feature, provision is made for automatically shifting 
the throttling range with respect to the control index. 
In Figure 5, as a result of the reset action, the curve 
showing the relation between temperature and control 
valve position can be shifted to either of the two ex- 
treme positions shown by the dotted curves. The action 
of the controller would be to return the controlled 
temperature curve to the control index. 

Figure 6 illustrates the resulting temperature curves 
for the two kettles when proportional position control 
with automatic reset is applied to each. 

As was stated originally, the resulting controlled 
temperature curves shown in Figure 1, 4, and 6, were 
for conditions of constant heating load. 

Change in heating load conditions causes a corre- 
sponding deviation of the controlled temperature from 
the control index. The automatic controller attempts to 
counteract the effects of heating load changes on con- 
trolled temperature by repositioning the fuel control 
valve. 

The more favorable the process characteristics, the 
more nearly the controlled temperature curves coincide 
with the control index. 

The resulting controlled temperature curves for 
kettles “A” and “B” operating under the same varying 
load conditions would be as illustrated in Figure 7. 
Curve 1 represents the varying heating load or demand 
imposed upon each kettle; curves “A” and “B” repre- 
sent the resulting spelter temperature curves when 
proportional position control with automatic reset is 
applied to each kettle. The spelter temperature curve 
for kettle “B” more nearly coincides with the control 
index. 

All automatic temperature controllers presuppose 
that the heat input to the refractory setting is at least 
roughly proportional to the control valve position. To 
illustrate this, Figure 8 plots heat input to the setting, 
versus valve position for several control valves. Curves 
“A” and “E” are entirely unsuitable for use with any 
control other than the on-off type. Curves “B,” “C,” 
and **D” may be considered as all relatively satisfactory. 

Unfortunately an exact quantitative analysis of the 
net effect on temperature control of the various kettle 
and heating equipment characteristics is impractical. 
However, with the general characteristics favorable to 
temperature control in mind, certain desirable features 
in design are indicated. 

With respect to control of spelter temperature, a 
yalvanizing kettle installation may be broken down into 
four component parts; namely, (1), the size of the kettle: 
(2), the construction of the refractory setting surround- 
ing the kettle; (3), the choice of heating equipment; and, 
(4), the selection of temperature control equipment. 
Following are brief discussions of each of these com- 
ponent parts: 

1. Kettle size — The size of the kettle limits not only 
the spelter volume, or demand side thermal capacity, 
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but it also limits the area of exposed kettle heating 
surface. 

Most kettles are designed to provide sufficient spelter 
volume not only to aid in maintaining constant spelter 
temperature, but to provide a reservoir in the bottom 
of the kettle for the accumulation of dross formed dur- 
ing galvanizing, to accommodate the overall dimensions 
of the material being galvanized, and, in continuous 
galvanizing installations, to provide sufficient immer- 
sion time for the material being galvanized. 

As a guide, the following figures, based on several 
externally fuel-fired, continuous galvanizing installa- 
tions may be used in determining kettle size: 

A. Allow 50 cubic feet of kettle volume for each net 





ton of steel galvanized per hour. 

B. Allow one square foot of exposed kettle heating 
surface for each 12,000 Btu per hour heat input 
through the kettle walls. It is recommended that 
only the upper two-thirds of the kettle walls be 
considered as available heating surface. 

In addition, good galvanizing practice indicates that 
the majority of heat be applied to the upper third of 
the kettle and in such a manner as to prevent local 
overheating of the kettle walls. The extreme top portion 
of the kettle, between the top of the kettle and mini- 
mum spelter level, should be protected by refractory 
placed adjacent to the kettle wall. 

In one wire galvanizing installation the heating sur- 
face was increased by firing on the top surface of the 
spelter bath. The spelter was protected from oxidation 
by a light cover of granular carborundum. 
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2. Refractory setting — To minimize the effect of sup- 
ply side thermal capacity, the mass of refractory used 
in the setting should be kept at a minimum. Whenever 
practicable, the use of light weight refractory of low 
volumetric specific heat is recommended. 

In those electrically heated kettles, surrounded by a 
simple wall of low specific heat refractory, supply side 
capacity is very low. Similarly, radiant tube firing, 
when surrounded by a simple wall of light weight re- 
fractory, provides relatively low supply side thermal 
capacity. 

In several of the conventional externally fuel-fired 
setting designs, refractory mass and volumetric specific 
heat are high. The mass is high because of the inclusion 
in the setting of refractory partitions and baffles to 
prevent flame inpingement on the kettle and to assure 
even distribution of heat along the kettle. Refractory 
setting temperatures are high because the maximum 
rates of heat transfer per square foot of exposed kettle 
surface are high. However, to withstand the high setting 
temperatures, the refractories used must have high 
volumetric specific heat. The resulting combination of 
high setting temperature and high setting thermal ca- 
pacity has an unfavorable result on the control char- 
acteristics of the kettle. 

In one experimental installation, supply side thermal 
capacity was reduced to an absolute minimum by firing 
premixed air and gas in steel heating elements im- 
mersed in the spelter itself. Unfortunately, the short 
life of the steel elements when immersed in molten 
zinc at galvanizing temperatures caused this method 
of firing to be abandoned. 

3. Heating equipment—In selecting the heating 
media — whether electricity, gas, or oil — cost, avail- 
ability, and, ease of control should be considered. 

In all installations it is desirable, and in some abso- 
lutely necessary, that the heat input to the kettle be 
shut off completely during parts of the controlled tem- 
perature cycle. In this respect, electricity is most readily 
adapted to automatic control. Where gas or oil are 
automatically controlled, provision must be made for 
insuring their ignition, after control periods of zero fuel 
input to the setting. Small pilot burners or electrical 
ignition may be used to accomplish this. 

Multiple burner firing or a large number of small 
burners is advantageous in securing proper distribution 
of heat along the kettle walls. Where low individual 
burner capacity is desired, gas is more suitable as a 
fuel than oil. Where multiple burner firing is used, the 
burners, either oil or gas, may be arranged in groups, 
the fuel to one or more groups being completely shut off 
during parts of the controlled temperature cycle. 

Forced convection heating, or the forced recirculation 
of flue products around the kettle walls, has been used 
for heating galvanizing kettles. The resulting increased 
flue gas velocity lowers the resistance to the transfer of 
heat between setting and walls, with a corresponding 
decrease in required setting temperature. This is a 
feature favorable to the application of automatic con- 
trol. However, the additional flues and circulating 
equipment add to the supply side thermal capacity of 
the setting. 

Fouling of the kettle heating surface by zinc oxide or 
soot from the fuel increases the resistance to heat 
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transfer between setting and kettle. The resulting in- 
crease in setting temperature necessary to maintain the 
required heat input to the kettle has an unfavorable 
effect on control characteristics. 

In one instance, where forced recirculation of flue 
products was used, zine oxide picked up from spelter 
which had leaked into the setting flues and deposited on 
the kettle walls, increased thermal resistance to such an 
extent that the heating capacity of the kettle was mate- 
rially reduced. 

4. Control equipment — In selecting temperature con- 
trol equipment, the advice of the various instrument 
manufacturers is recommended. Not only have general 
control instruments been developed which minimize the 
effect of unfavorable process characteristics on the 
control of temperature, but control arrangements, spe- 
cifically applicable to the special case of the galvanizing 
kettle are available. 

In one control arrangement a secondary thermo- 
couple, located in the setting surrounding the kettle, 
limits the maximum setting temperature. By so doing, 
the kettle is protected from over-heating and the un- 
favorable effect of high supply side heat storage on the 
controlled temperature is reduced, 

In another arrangement, provision is made for blow- 
ing cold air into the setting surrounding the kettle to 
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A. J. FISHER, Fuel Engineer, Bethlehem Steel 
Company, Sparrows Point, Maryland 


MARTIN J. CONWAY: I have one compound ques- 
tion to ask Mr. Halstead, who is to be congratulated 
for his presentation of his study of galvanizing kettles. 

What is the comparative square feet of fired area on 
the kettles A and B and the comparative poundage of 
smelter in the two kettles, per square foot of fired area, 
also the amount of dross produced per ton of material 
coated in kettles A and B? 


HOWARD HALSTEAD: Unfortunately an exact 
quantitative analysis of the factors affecting tempera- 
ture control is impractical. The kettles shown were not 
drawn to an exact scale. They serve merely to illustrate 
this principle; that, under similar pot operating condi- 
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reduce the increase in spelter temperature following 
heating load reductions. 

Fuel control valves having the favorable flow char- 
acteristics shown in curve “B,” “C” and “D” of Figure 
8, are readily obtainable. Knowing the physical char- 
acteristics of the fuel and the maximum desired flow, 
the proper valve can be selected from manufacturers’ 
data. 

The control installation must be protected from the 
fume and dirt common to the majority of hot dip 
galvanizing installations. It is recommended that the 
control equipment be located in an enclosed gauge 
house adjacent to the galvanizing kettle. 

In summarizing, the features to be incorporated in 
the design of a hot dip galvanizing installation when 
constant and uniform control of spelter temperature is 
desired, are these. 

1. Provide ample kettle volume. 

2. Provide adequate heating surface area. 

3. Design the refractory setting for minimum thermal 


capacity. 
+. Provide for low turndown capacity of the heating 
media. 


5. Consult the various control manufacturers regard- 
ing the proper selection and installation of the 
temperature control equipment. 


tions, the kettle having the larger volume and greater 
effective heating surface is more easily adapted to auto- 
matic control of temperature. 

The dross formed by the solution of the kettle wall 
should be less in the larger kettle because the inside 
surface temperature of the kettle wall is less 

W. N. HORKO: Some time ago, we investigated a 
device for maintaining a constant oil-air ratio for oil 
burners. I had the pleasure of seeing in operation a 
galvanizing kettle which had one of these devices on it. 
I noticed they had a very oxidizing atmosphere from 
the burner and I asked why that was, and it was claimed 
that by using the oxidizing atmosphere they had less 
dross, better temperature uniformity and longer kettle 
life due to the fact they did not have a luminous flame. 
You could not see any flame at all, merely the products 
of combustion throughout the whole thing, and by 
operating that way the operator claimed they got longer 
life and a more uniform temperature control than when 
operating with a neutral or reducing atmosphere. | 
would like to ask Mr. Halstead if his experience has 
been similar. 

HOWARD HALSTEAD: I believe that a long, lumi- 
nous flame heats faster and more evenly than a short 
bright flame or a non-luminous flame. Such a flame 
results from deficiency rather than an excess of primary 
air. 

D. LEWIS: Mr. Halstead mentioned heating a 
spelter bath from the urface but did not say much 
about it. If you did that of course you would not need 
to have a pot. You could put the spelter in refractory 
and that would reduce the dross. I would like more 
information on that subject. 

HOWARD HALSTEAD: At Sparrows Point we have 
two, top fired kettles for galvanizing wire. The spelter 
is contained in a steel kettle. The top firing is augmented 
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by auxiliary side firing. The purpose of top firing is to 
increase the effective heating surface. 

O. B. PYLE: I would like to know the kind of pro- 
tecting tubes used on the thermocouples and the average 
length of life of the tubes. 

HOWARD HALSTEAD: We use extra heavy iron pipe 
protecting tubes. Our couple life approximates three 
months. 

C. S. STOUFFER: Our kettles are 20 ft long and we 
valvanize around 20 tons per day of metal castings. We 
have effected a marked reduction in the formation of 
dross by using an extremely deep kettle, so that the 
dross can settle to the bottom; by cleaning that out at 
frequent intervals, we found a decided improvement in 
our kettle performance. 

I don’t know whether that has any bearing on Mr 
Halstead’s subject; it is simply that it has been an 
experience in galvanizing malleable castings. 

HOWARD HALSTEAD: Deep kettles hould be ad- 
vantageous in securing settling dross. 

A. J. FISHER: I would like to comment on Mr. Hal- 
stead’s paper to re-emphasize the fact that he is trying 
to bring out that most of us as engineers have not g:ven 
the galvanizing setting problem enough serious consid- 
eration. We go along and put these kettle components 
together not knowing what makes good temperature 
control and what does not. Then we got to the instru- 
ment manufacturer and ask him to control the kettle 
and if he does not control it properly we give him “the 
works.”’ Now it isn’t all his fault if it doesn’t do a good 
control job. We as engineers have to do our part first; 
then when we turn the problem over to the instrument 
man, he can do his job. However, we must do our part 
first. 
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Electrical Engineer, Steel 
Company of Canada, Ltd., 
Hamilton, Ontario 


By C. J. Porter 


Chief Engineer, Canadian 
Westinghouse Co., Ltd., 
Hamilton, Ontario 


C. A. Price 


A. Z), Kenyon Steel Mill Engineer, West- 


inghouse Electric & Mfg. 
Co., East Pittsburgh, Pa. 


A THE 110 in. wide reversing plate mill at the Hamil- 
ton plant of the Steel Company of Canada, Ltd. was 
laid out to meet a rather wide range of operating condi- 
tions, and to enable economical operation with the ex- 
pected rather moderate tonnage of widely varying 
products. Under the present war conditions, the mill is 
of course being operated at maximum capacity rolling 
ship and structural plate. However the complete plan 
envisages the future installation of a following continu- 
ous strip finishing train, and the use of the present 
reversing mill as the roughing breakdown unit of a 
semi-continuous hot strip mill, as well as a complete 
plate rolling mill in itself. The electrical drive equip- 
ment for the reversing plate mill was selected to have 
characteristics suitable for either the heavy plate rolling 
or lighter strip breakdown work. 

Preliminary plans for the mill were developed in 
1938, and early in 1940 the company management de- 
cided to proceed with the installation of the reversing 
plate mill, and plate finishing equipment. Orders for 
the principal equipment were released in April, and the 
installation was completed and the first plate rolled less 
than one year later, on March 31, 1941. In the first 
year’s operation, the performance of the mill has fully 
met all expectations, and present production is in excess 
of the estimated maximum capacity. 


Mill Arrangement 


The general arrangement of the reversing plate mill, 
with slab yard, reheating furnace, transfers, and plate 
handling and finishing equipment, is shown in Figure 1. 
The mill is of the modified universal type, consisting 
of a four-high main horizontal roll stand, and an auxil- 
iary vertical roll scale breaking and edging stand. The 
vertical edging stand is located between the reheating 
furnace and the main roll stand, so that a heavy scale 
breaking edge pass may be taken before starting the 
flat reducing passes in the main mill. The vertical edg- 


Electrical Drives for a 110” 


.... laid out to meet a wide range of operating 
conditions, this 110 in. plate mill embodies 
many modern features of design and construc- 
ee 
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ing mill is installed 31 ft 4 in. from the main mill, to 
afford space for the installation of the high pressure 
water descaling spray, slab turnaround, and slab pusher. 
Under present conditions, practically the entire produc- 
tion is wide sheared plate, and the edger is used only 
for a heavy initial pass (usually about 2 in.) to break 
the scale, after which the rolling is completed in the 
main mill. When rolling narrow universal plate, or bar 
for hot strip, the slab may be run back through the 
edger for additional edging passes. 

Main horizontal mill — The main mill stand is of the 
four-high roll arrangement, to provide the necessary 
stiffness and bearing capacity to enable rolling wide 


Figure 2 — The main mill stand is spaced 31 ft 4 in. from 
the separate edging stand. 
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plate of uniform thickness. The working rolls are 
nominally 38 in. diameter by 110 in. long body, to 
permit rolling plate up to about 100 in. maximum 
sheared width. The backing-up rolls are 52 in. nominal 
diameter, and are supported in oil pressure sleeve 
bearings. 


The mill working rolls are directly connected through 
spindles and pinion stand, to the 5000 hp, 35/80 rpm 
main reversing motor, thus providing a mill speed range 
of 350/800 fpm. Rolling relatively short wide sheared 
plate, it is found that most passes are made at about 
25 to 35 rpm, and the control has been arranged to limit 
the maximum speed to about 50 rpm. However it is 
expected that higher speeds will be advantageous when 
rolling long universal plate or bar for strip. 


Vertical edging mill — The vertical edging rolls are 
40 in. nominal diameter, and are driven through bevel 
and spur reduction gearing by a 500 hp, 125/406 rpm 
reversing motor, which is located in a pit below the mill 
floor, outside the motor-room. The gear ratio between 
the motor and edging rolls is 6.67:1, thus providing a 
mill speed range of about 197/640 fpm. For the present 
operation using the edger only for a heavy scale break- 
ing pass, the motor is operated only up to its base 
speed of 125 rpm, however the higher weakened field 
speeds will be required when rolling long plates, with 
the plate in both the main and edging mills at the same 
time. 


Figure 2 is a view of the plate mill, taken from the 
delivery side, showing the reheating furnace in the 
background, and the main and edging mills in the 
middle foreground. The view also indicates the location 
of the glass enclosed mill control pulpit opposite the 
table between the main and edging mills, where the 
operators may have a clear view of the mill operations 


Electrical Drive Equipment 


The main electrical equipment for the 110 in. plate 
mill is housed in a brick and steel motor room, 300 ft 
long by 50 ft wide, located between the slab yard and 
the mill building. The motor room is served by an 
overhead electric crane having a 50 ton main hoist, and 
15 ton auxiliary hoist, thus affording capacity to lift 
any part of the electrical equipment, and facilitating 
installation, maintenance, and repair. Figure 3 is a 
general view of the motor room, showing the 5000 hp 
reversing motor, flywheel set, and exciter set, in the 
foreground, and the auxiliary transformers, auxiliary 
motor generator set, and switchgear at the farther end 
of the motor room. 


Power supply — The single line diagram of the power 
distribution system is shown in Figure 4. Power for the 
operation of the plate mill is purchased from the Ham- 
ilton Hydro-Electric System, and is supplied through 
two 6,000 kva, 13,200 volt, 3 phase, 25 cycle under- 
ground lead-covered cable lines about 3,800 feet long, 
from the Hydro 13,200 volt substation. Provision is 
made for the connection of reactors in these lines and in 
whatever additional lines ave necessary for the ultimate 
load when the strip mill is added. It is anticipated that 
the strip mill load will include a large capacity in 
synchronous motors. The metal-clad oil circuit breakers 
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Figure 4 


Figure 3 





General view of the motor room, showing drive 
and control equipment. 










— Single line diagram of power circuits in the 


110 in. plate mill substation. 
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controlling the 13,200 volt circuits in the plate mill are 
of 500,000 kva rated interrupting capacity. 

The 5,000 hp wound rotor induction motor driving 
the reversing mill flywheel motor generator set is 
wound for 13,200 volts, and takes power directly from 
the 13,200 volt bus. 

A transformer bank consisting of three 1,000 kva, 
13,200/2,200 volt, single phase, delta-delta connected 
transformers furnishes 2,200 volt, 3 phase, 25 cycle, 
power to the larger a-c motors, including: 

1900 hp synchronous motor driving 1000 kw auxil- 

iary power motor generator set. 

500 hp descaling pump motor. 

200 hp air compressor motor. 

235 hp motor driving the reversing mill exciter motor 

generator set. 

325 kva lighting transformers. 

The 2,200 volt bus is grounded through a zig-zag 
grounding transformer, and each of the 2,200 volt load 
circuits is protected by leakage current ground relays. 
The 2,200 volt circuits are controlled by metalclad oil 
circuit breakers of 100,000 kva rated interrupting ca- 
pacity. 

A bank of three 500 kva transformers furnishes 440 
volt, 3 phase, 25 cycle power for the smaller a-c motors, 
driving ventilating fans, oil and water pumps, plate 
shears, etc. in the motor room, and in the plate mill. 

As a general rule, a-c motors up to 100 hp are 440 
volt, while larger motors are 2,200 volt. 

In selecting the transformers for the 2,200 volt and 
440 volt power supplies, consideration was given to the 
ultimate capacities which will be required for the com- 
pleted strip mill installation, as well as for the present 
plate mill, and the decision was that the transformers to 
serve the ultimate loads should be arranged in two small 
banks, rather than in one larger bank, in order to limit 
possible short circuit currents to a lower value, and 
thus reduce the interrupting duty on the low voltage 
circuit breakers. 

Direct current power at 250 volts, for the cranes and 
mill auxiliaries, is furnished by a 1,000 kw synchronous 
motor generator set, and provision is made for the 
future installation of two additional 1,000 kw sets. 

With the exception of short feeders serving control 
rooms and motors close to the motor room, the main 
440 volt a-c and 250 volt d-c feeders and the 2,200 volt 
primary feeder to the lighting transformers are carried 
in the building roof trusses. Suitable dead-end anchor- 
ages were arranged for in the building design, and in a 
portion of one bay between columns, the roof valleys 
were raised to permit the passage of cross feeders. 

Reversing mill main drive — The electrical drive for 
the working rolls of the main and edging mills of the 
reversing plate mill consists of a 5,000 hp and 500 hp 
direct current reversing motors, operating from the 
variable voltage power supplied by a 5,000 kw flywheel 
motor generator set, together with the necessary exciter 
set, main d-c circuit breakers, and variable voltage 
magnetic field control equipment. 

Figure 5 shows the arrangement of the main drive 
equipment at one end of the motor room, with the 5,000 
hp main reversing motor at the extreme end of the 
room, the slip regulator and 5,000 kw flywheel motor 
generator set along the left wall, and the exciter set 
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Figure 5—- Another view of the plate mill motor room, 
from opposite end of building. 


















































Figure 6 — Close-up of main drive, a 5000 hp, 35-80 rpm, 
700 volt single armature reversing unit. 


. 


Figure 7 —- This 5000 kw flywheel motor-generator set sup- 
plies power to the 5000 hp and 500 hp reversing motors. 





and variable voltage magnetic field control and meter 
panels along the right wall. 

The main reversing motor driving the upper and 
lower working rolls of the main horizontal mill is of 
single armature construction, and is rated 5,000 hp, 
700 volts, 5,800 amperes, 35/80 rpm. The rated full 
load torque capacity at 35 rpm base speed is 750,000 
pound-feet, and in emergency the motor can develop a 
maximum peak torque in excess of 2,000,000 pound- 
feet. This motor is of the same torque capacity as the 
7,000 hp, 50/100 rpm motor driving the 44 in. blooming 
mill, and is built with similar mechanical character- 
istics but with the different armature winding and com- 
mutator required by the slower speed rating. A closeup 
view of this motor is shown in Figure 6. 
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Figure 8 — Meter, relay and magnetic field control panels 
for reversing drive equipment. 
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Figure 9 — This eight-unit exciter set provides separate 
excitation for each field circuit. 





The edging mill motor is rated 500 hp, 700 volts, 
125/406 rpm, with 21,000 pound-feet rated full load 
torque capacity at 125 rpm base speed, and 57,750 
pound-feet maximum peak torque capacity. This motor 
is of special design with small diameter armature in 
order to reduce the WR to a minimum and enable the 
edger to accelerate at the same equivalent rate as the 
main mill. The 500 hp motor is located in a pit below 
the mill floor outside the motor room, and is connected 
to the vertical edging rolls through bevel and reduction 
gearing of 6.67:1 total ratio. 

Power for the two reversing mill motors is supplied 
by a flywheel motor generator set (Figure 7) consisting 
of two 2,500 kw, 700 volt, 490 rpm d-c generators, a 
5,000 hp, 13,200 volt, 3 phase, 25 cycle, 490 rpm wound 
rotor induction motor, and 90,000 pound steel plate 
flywheel. When running at 500 rpm the total stored 
energy in all of the rotating parts of the set is approxi- 
mately 175,000 hp-sec. The 5,000 hp rating of the 
induction motor is larger than normally specified for a 
5,500 hp reversing drive, but this excess capacity was 
considered desirable in view of the expected high aver- 
age loads when rolling long plates, or roughing bar for 
hot strip. 

The control of the main and edger motors is by the 
conventional variable voltage method, in which the 
total speed range is obtained by a combination of gen- 
erator voltage and motor shunt field control. A separate 
exciter is provided for each field circuit, and control 
of the main machine excitation is effected by controlling 
the small field currents of the exciters, rather than the 
much larger field currents of the main generators and 
reversing motors. The magnetic field control and relay 
panels, and motor, generator, and exciter meter panels, 
are shown in Figure 8, and the exciter set is shown in 
Figure 9. 

Figure 10 is a schematic diagram of the main and 
excitation circuits of the reversing drive equipment. 
Three features of the control equipment may be espe- 
cially commented upon. 

a. It will be noted that a heavy duty air circuit break- 
er is provided in the positive lead from each of the 2,500 
kw generators, and in the positive lead to the 500 hp 
edger motor. However a circuit breaker is not provided 
in the 5,000 hp motor circuit, as this large motor is of 
practically the same maximum capacity as the two 
generators, and the motor is thereby amply protected 
by the generator circuit breakers. 

b. The armature WR? and the field and exciter cir- 
cuits of the 5,000 hp and 500 hp motors are carefully 
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Figure 10 - Diagram of main and excitation circuits for 
reversing plate mill electrical drive. 


proportioned to obtain the same relative rate of accel- 
eration and thereby assure satisfactory operation when 
a long plate is in both mills at the same time. Rheostats 








Figure 11— View showing control pulpit for 110 in. re- 
versing plate mill. 
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are also provided in the edger motor exciter field circuit, 
to permit adjustment of the edger speed to compensate 
for different roll diameters and for the different drafts 
which may be taken in the main mill. 

c. The distance between the edging and main stands 
is 31 ft 4 in., and with this large separation, the two 
stands may almost be operated as separate units, the 
edging passes being made independently of the flat 
reducing passes. Under such operating conditions there 
is no need for one mill to accelerate to full speed when 
work is being done only in the other mill, and there has 
been provided in the mill control pulpit a selector switch. 
In the central position, both motors are accelerated to 
the speed determined by the main master switch, suit- 
able for operation with a long plate in both mills. How- 
ever in the left position, the edger motor is accelerated 
only to base speed while the main motor is accelerated 
to the full speed, and with the selector switch in the 
right position the main motor is accelerated only to 
base speed while the edger motor is accelerated to the 
speed determined by the main master switch. 

Ventilation — The ventilation of the 5,000 hp and 
500 hp reversing motors and 5,000 kw flywheel genera- 
tor set, is by means of a downdraft air cooling and re- 
circulating ventilation system. Air coolers are provided 
across each end of the motor generator set foundation, 
and along one side of the 5,000 hp motor foundation, 
to cool the air as it is discharged downward from the 
machines. The air from the motor generator set is re- 
turned to the motor room by two 40,000 cfm, 3 in. 
pressure fans, and from the reversing motors by two 
27,500 cfm, 51% in. pressure fans. Makeup air is sup- 
plied by a 20,000 cfm, 2 in. pressure fan. The screw- 
down motors and front and back mill table motors are 
also arranged for forced ventilation, the air for which 
is bled from the motor room, and blown to the motors 
by means of a 5,500 cfm, 10 in. pressure booster fan. 





Mill Auxiliaries 


Table I lists the various mill auxiliaries which are 
driven by 230 volt d-c and 440 volt a-c motors. From 
this tabulation it is noted that the 230 volt d-c auxiliary 
power load consists of 49 mill auxiliary motors totaling 
2,325 hp and 22 motors on six cranes totaling 895.5 hp, 
making a grand total of 71 motors of 3,220.5 hp. The 
$40 volt a-c auxiliary power load consists of 61 motors, 
of from 1 to 100 hp totaling 820 hp. Of the direct current 
drives, the ten motors driving the leveler approach 
tables, roller leveler, leveler runout table, cooling con- 
veyor tables, and transfer run-in table, are 3:1 range 
adjustable speed shunt wound, and the remaining 
drives utilize standard compound wound mill motors. 

The control panels for the auxiliary drives on the re- 
heating furnaces, reversing mill, and runout tables are 
housed in two auxiliary control houses, extending along 
the side and end of the motor room as shown on Figure 
1. Controllers for the cooling conveyor tables, No. 2 
transfer, tables, and pilers, are enclosed in sheet steel 
cabinets, and are installed on the mill floor in the line 
of building columns between the mill and finishing de- 
partment buildings. 

Characteristics of the six cranes serving the slab 
yard, motor room, mill building, and plate finishing and 
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Drive 


Furnace pusher 

Furnace depiler 

Furnace discharge doors 
Furnace exhaust fan 
Furnace fuel oil pumps 
Furnace control oil pumps 
Furnace water booster pump 
Furnace discharge table 
Mill approach tables 
Vertical edges adjustment 
Slab turnarounds 
Sideguards 

Screwdown 
Front and back main tables 
Roll changing rig 


Mill runout and shear approach tables 


Upeut dividing shear 
Shear balance pump 
Shear runout tables 
Plate transfer — Main. 


Plate transfer — Auxiliary 
Plate transfer — Clutch 
Plate transfer — Adjustment 


Leveler approach tables 
Roller leveler — Main 
Roller leveler — Screwdown 
Roller leveler — Oil pump 
Leveler runout table. 
Cooling conveyor tables 
Transfer run-in table. 

Plate transfer... .. 
Transfer adjustment 
Transfer runout table 
Dividing shear approach tabl> 
Dividing shear. 
Dividing shear runout table 
Plate piler..... 
Resquaring shears 

Scrap shears. . . 

Circle cutting shear 

Seale pit pump. . 

Roll balance pump 


Descaling system air compressor 


Ventilating fans 
Lubricating system pumps 
Sump pumps 

Roll lathe 

Miscellaneous 

Slab yard crane 

Slab yard gantry crane. . 
Motor room crane 

Mill building crane 

Plate finishing crane 
Plate finishing crane 


Total... 


Number of 
motors 


2 


2 
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shipping building, are listed in Table II. Of particular 
interest is the 71% ton, 30 foot span, semi-gantry magnet 
crane, which runs along one side of the slab yard over 
the scarfing and conditioning beds. This small crane is 
quite efficient in handling single slabs to and from the 
scarfing and deseaming beds, and releases the large 
overhead crane for the heavier work of transferring 
heavy lifts of slabs from incoming railroad cars, and to 
the reheating furnace depilers. 


Master Control of Reversing Plate Mill 


Figures 1 and 2 indicated the location of the control 
pulpit opposite the table between the main and edging 
mills, and Figure 11 shows more of the details of the 
arrangement of the master switches in the pulpit. 

The mill is controlled by two operators in the elevated 
glass enclosed main pulpit, together with certain aux- 
iliary control by the roller or gauger from an auxiliary 
control stand on the mill floor at the delivery side of the 
main stand. 

The main operator’s chair and control stand are ele- 
vated about two feet above the floor of the pulpit, and 
are turned at an angle to the mill axis so that the 
operator faces directly toward the entry side of the 
main horizontal mill. This operator manipulates the 
main drive master switch with his right hand and the 
main horizontal mill secrewdown master switch with his 
left hand, and additionally has master switches to 
operate one screwdown motor independently to level 
the rolls, and to select either the edger or main motor 
to operate only at base speed when rolling in the other 
mill, and a rheostat to adjust the edger motor speed to 
match that of the main motor when rolling long plates 
in both mills at the same time. 

The auxiliary operator’s chair and control stand are 
at the pulpit floor level, and are arranged so that the 
operator faces the front mill table. The main table 
master switch, directly in front of the operator, con- 
trols the front and back mill tables, and by means of a 
selector pushbutton station may also control the mill 
approach and runout tables. When not connected to the 
main table master switch, the approach and runout 
tables may be controlled from their individual master 
switches, the approach table master switch being in the 
main pulpit at the operator’s right, and the runout 
table master switch being in the shear and transfer 
control pulpit. The auxiliary operator also has master 
switches to control the furnace discharge table, edging 
mill adjustment, entry side slab turnaround, and entry 
sideguard adjustment, and foot operated switch to con- 
trol the high pressure water descaling spray. 

An auxiliary control stand is installed on the mill 
floor at the delivery side of the main horizontal mill, 
at which position the roller or gauger has master switch- 
es to control the delivery side slab turnaround, delivery 
sideguard adjustment, and inching of the rear mill 
table to spot the slab on the turnaround. Initially the 
delivery sideguard adjustment and slab turnaround 
were controlled from the main pulpit, but several 
month’s experience has shown that they can be better 
controlled from the control stand at the delivery side 
of the mill. 
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Mill Output and Power Requirements 


The 110 in. reversing plate mill rolls an extremely 
wide range of plate products. Sheared plate from 3% in. 
to 1 in. thick, and from 36 in. to 96 in. wide, is rolled 
from slabs ranging from 4 in. to 7 in. thick, 24 in. to 
42 in. wide, and 56 in. to 85 in. long. Some heavy torch- 
cut plate up to 5 in. maximum thickness is rolled from 
slabs which are usually from 7 in. to 12 in. thick. Some 
plate products can be rolled directly from slab ingots. 
These ingots are about 56-60 in. long, average about 12 
in. thick, and range from 26 in. to 42 in. wide, with 
weight of 4,500 to 7,500 pounds. 

Tables III to VII are typical rolling schedules for 
various products rolled on the mill. It will be noted that 
drafts of from 34 in. to 1 in. are taken for the first 
several passes, and on plate ranging up to 70-80 in. wide 


the maximum main motor load is about 10,000 to 
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Figure 12 — Energy consumption curves for rolling plate 


on 110 in. reversing plate mill. 


11,500 amperes, corresponding to 1,300,000 to 1,500,000 
lb-ft torque, which is comfortably within the 1,700,000 
lb-ft operating torque capacity of the motor. 

During recent months, since the operators have be- 
come skilled in handling the mill, and the mill has been 
able to operate at full capacity, the monthly output has 
reached nearly 20,000 net tons of finished plate, and 
with favorable schedules this rate should be main- 
tained, or bettered. 

Over a six month period since operations have be- 
come well established the energy consumption of the 
5,000 kw flywheel motor-generator set supplying power 
to the 5,000 hp and 500 hp reversing mill motors aver- 
aged 21.2 kwhr per net ton of slabs, or 27.7 kwhr per 
net ton of finished plate, and during the best month 
these figures were 20.0 and 26.7 kwhr per net ton of 
slabs and finished plate, respectively. 


Over the same six month period, the energy consump- 
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TABLE II 


Slab yard.... 
Slab yard (semi-gantry) . 
Motor room 


Mill building 


Plate finishing — shipping. 
Plate finishing — shipping... .. 
Total. . 


Pass number 


l 
‘Turn 


13 


15 


Width, in. 


110 in. Plate Mill 


Hoist capacity 


Main Auxiliary 
25 15 

1% ie 
50 15 
50 15 
25 ) 
10 


TABLE III 


Rolling 11 in. x 42 in. x 56 in. — 7300 Ib Slab Ingots to 84 in. Wide x .61 in. Thick Plate — 15 Passes 


42 8.93 
69 7.88 
69 6.91 
69 6.10 
69 5.15 
69 4.35 
69 4.26 
88 3.50 
88 2.75 
85 2.00 
88 1.60 
88 1.19 
88 .88 
88 .68 
88 61 


Thickness, in. 


Span, 


ft-in. 


96-0 
30-0 
46-0 
86-0 
96-0 
96-0 


Draft, in. 


2.07 


1.05 
97 
81 
95 
.80 
.O9 


Overhead Electric Traveling Cranes 


Number of Total 
motors hp 
4 181.5 
$ 145 
4 109 
4 194 
4 181.5 
3 84.5 
22 $95.5 


Main motor amperes 
10,100 


10,200 
10,200 
7,900 
10,600 
7,700 
3,900 


10,000 
9,600 
10,600 
7,900 
7,450 
6,850 
5,750 
4,200 


TABLE V—Rolling 7 in. x 42 in. x 72 in. — 6000 lb Slabs to 76 in. Wide x 13¢ in. Thick Plate — 9 Passes 


Pass number 


Edge 


l 


Turn 


~ oe SV 


a 
Furn 


80 





Width, in. 


401% 7 
401% 6.98 


75 6.19 
75 5.40 
75 £.52 
75 3.72 
76 2.91 
76 2.16 
76 1.56 
76 1.19 





Thickness, in. 


Draft, in. 


1.50 
02 


49 
79 
.88 
.80 





Main motor amperes 


8,650 
8,150 
8,150 
6,500 


7,800 
8,900 
7,650 
6,230 
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TABLE IV 


Rolling 11 in. x 304% in. x 56 in. — 5300 lb Slab Ingots to 95 in. Wide x .56 in. Thick Plate — 15 Passes 


Pass number 


Width, in. 


I 30144 
Turn 
2 70 
S 70 
t 70 
3 70 
6 70 
7 70 
8 70 
9 70 
Turn 
10 98 
11 98 
12 98 
13 98 
14 98 
15 98 


tion of all of the remaining equipment, metered at 
13,200 volts, and including the exciter set, descaling 
pump, air compressor, lights and all 250 volt d-c and 
440 volt a-c auxiliaries, averaged 40.9 kwhr per net ton 
of slabs, or 53.3 kwhr per net ton of finished plate. 
During the best month these values were 37.0 and 49.3 
kwhr per net ton of slabs or plate, respectively. 
Extensive graphic meter tests have been conducted 


Thickness, in. 


8.83 


36 
36 
36 
+1 
355 
76 
.28 
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is 
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ws 


AS 
.62 
.09 
84 
61 
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Draft, in. Main motor amperes 


2.1 8,150 
AT 6,100 
1.00 9,750 
1.00 10,600 
95 11,300 
86 11,500 
79 11,800 
48 7,200 
56 7,000 
7 10,900 
53 9,000 
53 9,600 
£25 6,750 
23 5,800 
05 $,000 


to establish the performance of the electrical equip- 
ment when rolling on different typical schedules, and 
the data from these tests has been used to prepare the 
energy consumption curves shown on Figure 12. The 
upper curve is the average of two tests rolling 11 in. 
thick slab ingots to 84 in. wide by .61 in. thick plate, 
and to 95 in. wide by .56 in. thick plate, respectively, 
making 15 passes in the main mill stand. The middle 


TABLE VI— Rolling 4 in. x 36 in. x 62 in. — 2530 Ib Slabs to 76 in. Wide x .30 in. Thick Plate — 9 Passes 


Pass number 


Width, in. 


Edge 34 
| 34 

Turn 
g 76 
$ 76 
4 76 
5 76 
6 76 
7 76 
8 76 
9 76 


*Edger motor. 
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Thickness, in. 
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3.46 
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Draft, in. Main motor amperes 


2.00 1,050* 
+ 4,700 
96 8,650 
.78 8,150 
9 7,700 
38 6,500 
22 +,600 
13 4,100 
.08 3,400 
.O2 1,200 












curve is for a test rolling 7 in. thick x 42 in. wide x 
72 in. long, 6,000 pound slabs to 76 in. wide by 13¢ in. 
thick plate, making a heavy scale breaking pass in the 
edging mill, and 9 flat passes in the main mill. The lower 
curve is the average from several tests rolling 4 in. thick 
slabs to .30-.33 in. thick by 67-76 in. wide plate, making 
a heavy (2 in.) scale breaking pass in the edging mill 


and 9 flat passes in the main mill. These curves check 
reasonably well with test data from other plate mills 
and the roughing stands of hot strip mills, and should 
be of particular interest at this time when a number of 
large plate mills are in progress of design and con- 


struction. 


TABLE VII—Rolling 4 in. x 32 in. x 60 in. —2175 lb Slabs to 67 in. Wide x .30 in. Thick Plate —9 Passes 


Width, in. 


Pass number 


Edge 30 
] 30 

Turn 
Q 67 
38 67 
4 67 
5 67 
6 67 
‘ 67 
8 67 
9 67 


*Edger motor. 





DISCUSSION 


PRESENTED BY 


Cc. C. WALES, Vice President and Director, Hamil- 
ton Bridge Company, Ltd., Hamilton, Ontario 

A. F. KENYON, Steel Mill Engineer, Westinghouse 
Electric and Manufacturing Company, East 
Pittsburgh, Pennsylvania 


C. C. WALES: For those who perhaps are not fa- 
miliar with the operations of the company which Mr. 
Porter represents, I might say that the Steel Company 
of Canada is perhaps by far, for its size, the most diver- 
sified steel company on this continent. This is not by 
accident; it is the result of deliberate, careful, conserva- 
tive, thorough planning over a great many years. 

Back in 1926 a semi-continuous strip mill was built 
at Butler, Pennsylvania, using a universal mill for 
roughing. Since that time most all other strip rolling 
mills have been strictly of the continuous type, al- 
though universal roughing is used on the Carnegie- 
Illinois mill at Homestead; this, however, is not strictly 
speaking a strip mill, but rather a continuous plate mill. 

The new mill of the Steel Company of Canada now 
represents the first steps toward a strip mill with capac- 
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Thickness, in. 


Draft, in. Main motor amperes 


950* 


2.00 
18 3,100 
88 6,500 
79 6,500 
69 7,200 
A9 6,700 
38 5,500 
20 4,800 
08 3,600 
01 1,000 


ity for roughing slabs to be later finished in hot strip 


gauges, the roughing stand being of itself a plate mill 
capable of rolling a wide variety of plate gauges and 
widths. The Steel Company of Canada, in laying out 
this mill, has taken full advantage of the most modern 
practice, and has further built the mill so as to make it 
most able to serve a limited Canadian market. It is 
fortunate for the Canadian war effort that this mill 
was conceived and installed at a time in the history 
of Canada when it was most needed. Allow me to assure 
you that this mill is playing a very important and very 
vital part in the service of Canada, Canadian war effort 
and the cause of the United Nations. 

A. F. KENYON: I do not have anything to add to 
Mr. Porter’s presentation of the paper except to em- 
phasize certain factors involved in the selection of the 
electrical drive equipment. 

1. Speed of the reversing motor — Some similar mills 
have selected the main reversing motor with consider- 
ably higher base speed, even as high as 50 rpm. How- 
ever for this mill, detailed analysis of extensive power 
calculations and time studies for the expected range of 
rolling schedules indicated relatively small increase in 
output with a higher speed motor, and the lower horse- 
power and less expensive 5,000 hp, 35/80 rpm motor 
was selected. 

2. Capacity of motor generator set —The 5,000 hp 
rating of the induction motor driving the flywheel 
motor generator set is larger than usually provided for a 
5,500 hp reversing mill drive, but will be quite necessary 
for the ultimate operation of rolling long universal 
plate and breakdown bar for strip. 
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WITHOUT 
WASTING COPPER 


You can save copper when you order wire and cable; pounds, 
perhaps hundreds of pounds, probably as much as a ton or more, 
—you can help spread our rapidly diminishing copper 
supply farther—and you can do it by specifying smaller 
conductors that will still be adequate for normal operating 
requirements. 

To the right is but one example of what can and should be 
done more often to further copper conservation. 
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Use a Cable that Does the Job 














3806 LBS. OF COPPER 
SAVED ON A SINGLE JOB 


A large mill had habitually bought Rockbestos 
A.V.C. Multi-Conductor Control Cable in size 
#9 AWG—19/22 strand conductors. They had a 
requirement for 16,000 ft. of 12 conductor cable. 








Our engineer asked, ‘‘Do you actually have to use 





a #9 conductor? Wouldn't #12—19/25 strand 





conductors amply Carry your control circuit?” 










Customer investigated, decided he could make the 
change—result: a saving of 3806 pounds of copper 
while still having ample current carrying capacity. 


Our engineers may be able to analyze your 












job with similar results 
















Copper can be saved safely on many jobs with Rockbestos A.V.C. 
asbestos and varnished cambric insulated) Underwriters’ Ty pe 
AVA, and Rockbestos All-Asbestos, Underwriters’ Type Al, 
wires and cables. Their heatproof, fireproof insulation in many 
instances gives you greater carrying Capacity because it can be 
run hotter (Type AVA, 110°C.-230°F., Type Al, 125°-257°F., 
with N.E.C. page 286). These constructions are resistant to heat and 


d asbestos praic heat, flame, moisture, oil, grease, flame and corrosive fumes, will not bake 
A rough, rugee “ts wt are resistant mcs AR brittle, bloom, burn or rot. For recommendations on yout speci- 
i 12 a = Ss. A 
. compounds : 4 corrosive fumes: m fic cases and samples write to Rockbestos Products Corporation 
inert rease an cc Ky i) < . z : 
moisture, oil, 8 le ie 869 Nicoll! Street, New Hav en, Connecticut. 
° BESTOS° 
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OHIO ROLLS | 
something extra on the ball 














THE OHIO STEEL FOUNDRY COMPANY | 


LIMA cad SPRINGFIELD, OHIO 
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Portable Fan No. TF-100, recognized = j=». 
as standard in many of the country’s . 
largest mills. Sizes from 12 in. to 36 in. 


in diameter. 
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Portable Fan No. TF-300 in operation, cooling large transformers in 
strip mill. 





It's more important now than ever before to keep your 


























" - workmen comfortable. For comfortable workmen are more 


efficient, produce more work in a given time. 


Truflo Fans can help you keep your workmen on their 


toes. All Truflo Fans are designed and built correctly for 


Crane Cab Fan, ed —_ a cab 

interi d ot 1 - : ; ;' 
Available in 12 in. and 16 in. sizes, efficient, economical operation — they move more air per 
adjustable both horizontally and verti- 


— dollar. Write for free literature on any of the following styles: 





Portable Cooling Fans e Crane Cab Fans 
Wall Fans e Exhaust Fans ¢ Blowers 
Roof Ventilating Fans ¢ Pent House Fans 


aoe 

















Portable Fan No. TF-300W. Angle iron 
support adjusts for vertical or hori- 
zontal discharge through almost 360°. 





..FOR THE 


INDUSTRY 








INDUCTION HEATING FOR TIN REFLOW 


A Because the tin coating produced 
by the electrolytic tinning process is 
of a gray, rather porous matte char- 
acter, it is desirable to reflow the 
coating to obtain a smooth, polished 
surface which offers increased corro- 
sion resistance. Reflowing has been 
accomplished by passing the tinned 
strip through a hot oil bath or a 
radiant tube furnace, by electrical 
conduction heating, or, more recently, 
























































by electrical induction heating. A 
temperature of 452 F is used for re- 
flowing the tin coating. 

Induction heating as developed by 
Westinghouse Electric and Manufac- 
turing Company has been applied to 
one commercial electrolytic tinning 
line, and a number of additional units 
are under construction. The process 
is extremely rapid, requiring only 10- 
12 ft length of inductor coil for strip 
speeds up to 1000 fpm. 

The reflow process may therefore 
be incorporated into the electrolytic 
tinning line. The inductor heater coil 
is rectangular in form, wound as close 
to the strip as mechanically possible. 
It acts as the primary of a transform- 
er, while the strip itself constitutes a 
single turn secondary in which the 
induced current generates the de- 
sired heat. 

For usual tinplate gauges (.008-.011 
in.) a frequency of about 200,000 
cycles per second seems most practi- 
cal. As rotating machinery is not 
practical above 15,000 cycles per sec- 
ond, power is supplied by vacuum 
tube oscillators which are essentially 
the same as the transmitter of a radio 
station. Sixty cycle alternating cur- 
rent is rectified to direct current and 
fed to the oscillator tubes where it is 
converted to the high frequency cur- 


D-c power at 17,000 volts is converted 
to 200,000 cycle a-c power in this 
100 kw vacuum oscillator which 
supplies power for tin reflowing by 
induction heating in a laboratory 
set-up. 
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rent and sent out through the in- 
ductor heater coil. Power input may 
be rapidly adjusted to accommodate 
changes in strip speed. Based on a 
speed of 1000 fpm, an oscillator of 
1200 kw input is required, which re- 
quires about 2300 kw of power input. 

This development was first an- 
nounced to the industry at a meeting 
of the Pittsburgh District Section of 
the Association of Iron and Steel 
Engineers, November 9th, in a paper 
presented by G. E. Stoltz. This paper, 
giving complete details of the process 
will be published in the near future 
in the Iron and Steel Engineer. 


SCRAP DISCUSSED 
AT GUILD MEETING 


A According to the operators of elec- 
tric furnaces, the primary difficulty 
besetting their efforts to increase pro- 
duction of the critical electrical grades 
of steel is the much discussed scrap 
situation. In common with other steel 
makers, they are experiencing a grow- 
ing shortage of suitable scrap. This is 
particularly true of the electric fur- 
nace shop which is not part of a large, 
integrated steel plant. 

This difficulty, with its possible 
remedies, was the principal topic of 
discussion at a sectional meeting of 
the Electric Metal Makers Guild held 
October 31st in Pittsburgh, Pennsyl- 
vania. Harry F. Walther, Timken 
Roller Bearing Company and Guild 
president, presided over the meeting, 
and the discussion was led by Harry 
McQuaid and A. F. Danzer of the 
War Production Board. 

The discussion brought out the fact 
that inferior scrap supplies were a 
natural result of the general drop in 
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scrap quality, but that electric fur- Gun Carriage Design Wins $11,200.00 





nace shops might receive greater con- 
sideration in the way of allocation of 
the more desirable grades. Turnings 
bring the drawback of their mineral 
i oil content, which boosts the carbon 
i content of the bath. Crushed turn- 
ings seem to be more desirable from 
this standpoint than briquetted turn- 
ings. It was suggested that the re- 
moval of oil from turnings be encour- 
aged by allowing the cost of the 
process to be added to the ceiling 
scrap price. 

Plants having spectroscopic equip- 
ment for rapid analysis of the steel 
samples reported a gain of one-half 
to one hour per heat through its use. 
If this equipment were generally em- 
ployed with similar results, a highly 
desirable increase of about 10 per 
cent might be expected from the ex- 
isting electric furnaces. 


LARGE TRANSFORMERS 
FOR ALUMINUM PLANT 
A Employees of a Sharon war plant 


have completed the biggest job they 
ever tackled — building two electric 





Shown here is the 40 mm Bofors anti-aircraft gun, the carriage of which was re- 


won the author, Dr. J. L. Miller, chief m lurgist, Gun-Mount Division, 
The Firestone Tire and Rubber Company, Akron, Ohio, the second grand 
award of $11,200 in the 2!4 year $200,000 welding study program sponsored 
by The James F. Lincoln Arc Welding Foundation, Cleveland, Ohio. 


designed from riveted to welded "chief mailur described in a paper which 


transformers, each as big as a six- From Piano to Shell Machine 





room house, to handle power for a 
new aluminum plant. 

The 257-ton transformers, built at 
the Westinghouse Electric and Manu- 
facturing Company’s Division, haye 
been delivered to a utility company 
to step up electric power from 27,000 
to 132,000 volts. 

This five-fold voltage increase pro- 
vides the most efficient transmission 
of power between the generating sta- 
tion and the aluminum plant, ex- 
plained W. G. James, manager of the 
Westinghouse large power transform- 
er engineering section. 

Construction of the transformers 
required about 188 tons of structural 
steel, 111 tons of special core steel and 
130 miles of copper wire weighing 29 
tons. Placed inside the transformer 
tanks to cool the electrical equipment 
and provide electrical insulation were 
44,000 gallons of oil — enough to fill 
eight average railroad tank cars. Each 
transformer is 25 feet high, 39 feet 
long and 24 feet wide. 
said Mr. James, “if they had been 
built prior to the recent development 
of a new core steel by Westinghouse, 
their construction would have re- 
quired nearly 40 more tons of steel, 
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Large as the transformers are,” The deft fingers of Herbert James no longer glide back and forth along the key- 


board of his favorite piano, for he is a music teacher turned war worker. He 
is pictured adjusting the tip of a tool used in machining shells at Christy 
Park Works of National Tube Company, U. S. Steel Subsidiary, where his 
idea for using an acetylene flame in attaching tips on tools has speeded pro- 
duction and conserved vital machining tools. The suggestion won for him 
the distinction of being first Pennsylvania war worker to win War Production 
Board’s Certificate of Individual Production Merit. 
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“MORE IRON! 
MORE SCRAP!” 


(. That's the nation-wide cry in the steel industry—for 
without plenty of iron and scrap, all-out steel produc- 
tion falls off. 


( Typical of the Freyn Design—Clark Built Control 
apparatus, are the panels above. These provide accurate 
control for Blast Furnace Charging, Coke Control, Stock 
Line Recorder, and Distributor Control. 


€ This, together with a "3C” designed and built Skip 
Hoist Control gives continuous and reliable operation. 










( The Push Button Panel is made up of “3C” Bulletin 
100 Type “D” Push Button units. 






( Typical also of the neat wiring of this apparatus, is 
the rear view of this panel for Blast Furnace Charging 
and Coke Control. 


@ "3c" apparatus is providing splendid service in steel 
mills everywhere. 


CONTINUE TO ROLL WITH CLARK CONTROL Fe 


THE CLARK CONTROLLER CO. 


1146 EAST 152%°ST. CLEVELAND, OHIO 
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an additional four tons of copper and 
6,000 more gallons of oil. 

The new type core steel, called 
Hipersil, carries one-third more mag- 
netic flux, or magnetism, than any 
steel formerly used for transformer 
cores. Because cores of Hipersil can 
be built smaller, less current-carrying 
copper wire is required to wind around 
them, and the steel tank containing 
the core, coils and insulating oil can 
in turn be made smaller. 

More than 200 men played a part 
in the building of these two immense 
transformers, and the job took five 
months. It required six freight cars 
to ship each unit to its destination, 


PRECISION CONTROL 

ON ARC WELDER 
A The Hercules Electric and Manu- 
facturing Company, Inc., Brooklyn, 
New York announce that its new line 
of variable core Herco are welders 
are being favorably received in in- 
dustry. Among the many features of 
this recently developed welder is the 
interesting precision heat control 
which enables the operator to get 
minute heat adjustments over the 
entire transformer range. Another im- 
portant factor is the ability to operate 
twenty-four hours per day continu- 








ously, a boon for war plants working 
three shifts. The relative absence of 
“are blow” permits the use of large 
diameter electrodes which means more 
metal deposited in less time and 
speeds production. This company will 
be very glad to supply any additional 
information upon request. 


SAFETY AWARD TO 
REPUBLIC PLANT 


A Two first place safety awards in 
the annual contest conducted by the 
National Safety Council were award- 
ed to the Warren District of Republic 
Steel Corporation. 

Formal presentation of the awards 
was made in Chicago on Tuesday, 
October 27, to Frank E. Flynn, dis- 
trict manager. 

Republic’s Warren plant took first 
place in the large steel mill classifica- 
tion which includes mills working 
750,000 or more man hours per month. 
A total of 25 steel plants were includ- 
ed in this group. 

Republic’s Niles plant finished first 
in competition with 37 other com- 
panies in the medium sized finishing 
and fabricating mills group. 

Since 1934 the Niles plant has re- 
ceived five first and two second 
awards in this national contest. War- 
ren first place in 1938 and since then 
has been awarded two firsts, one 
second and two thirds. 

With Mr. Flynn in Chicago was 


One of Five Recently Completed 








G. H. McClain, superintendent of 
Industrial Relations and H. H. 
McCorkle, safety supervisor. 

The Warren steel plant won first 
place with an accident frequency of 
1.58 and had only 17 lost time in- 
juries. Man hours worked totaled 
10,753,734. The second placed plant 
had an accident frequency of 2.16 
and the plant in last place finished 
with a frequency of 10.45. 

The Niles record was perfect in 
that it had an accident frequency of 
.0, having had no lost time injuries 
during the contest period of one year 
ending June 30, 1942. During that 
year the company worked 1,228,146 
man hours. 


CALIFORNIA PROJECT 
TO BE EXPANDED 


A Approval of a $26,000,000 addition 
to the steel plant facilities being built 
at Fontana, California, by the Kaiser 
Company, Incorporated, was an- 
nounced recently by Donald M. Nel- 
son, Chairman of the War Production 
Board. 





One of five, 3,500 tons extrusion presses recently completed by The Baldwin 
Southwark Division of The Baldwin Locomotive Works of Philadelphia. 
Designed for both direct and indirect extrusion, this powerful press is equip- 
ped with a 250-ton hydraulic billet shear, two coarse tooth saws driven by 40 
horsepower motors and a billet handling device to take the heated billet from 
the furnace and deposit it in front of the extrusion container. 


The press’ ‘main cylinder casting weighs 200,000 pounds, the machine proper 
1,000,000 pounds and complete with auxiliaries 1,500,000 pounds. It is of the 
four-rod type, with forged tension rods 16 inches diameter. 


IRON AND STEEL ENGINEER, NOVEMBER, 1942 








89 














The new facilities, expected to be 
completed in about twelve months, 
will add 225,000 tons of steel ingots, 
or 158,000 tons of finished products 
to the capacity of the plant. The fa- 
cilities already under construction 
scheduled for completion during the 
first quarter of 1943 — will have a 
capacity of 450,000 tons of ingots, or 
300,000 tons of steel plates. 

All of the new steel to be produced 
will become part of the Nation’s sup- 
ply and, of course, will be subject to 
allocation in the usual way. 

“Mr. Kaiser and his associates have 
been doing a fine job in all their war 
production projects,” Mr. Nelson 
said, “and I am certain that the 
enterprise they have demonstrated 
will again be reflected in the building 
of this new steel capacity.” 

The facilities to be added include 
two open-hearth furnaces with a 
charge capacity of 185 tons each; a 
28 inch structural mill fed by a 36 inch 
breakdown mill; a merchant and bar 
mill; alloy finishing facilities: and 
slow cooling pits for ingots. 

Ingots of standard sizes and shapes 
of approximately 5,000 pounds to 
12,000 pounds each will be produced. 
The announced expansion includes a 
further extension of ingot mould- 
making capacity. 

The addition of the two open 
hearths will permit the Kaiser Com- 
pany to make full use of all pig iron 
produced in the blast furnace now 
almost completed as a part of the 
original plans. The furnace will have 
a capacity of 1,200 tons of pig iron 
a day. 

The larger part of the total output 
will be in those products most suit- 
able for shipbuilding, although the 
present expansion contemplates the 
possibility of some alloy steel manu- 
facture. 

Production of the mill now being 
built at Fontana will consist entirely 
of steel plates. When the added facili- 
ties are in operation, the Kaiser Com- 
pany will be producing, in addition, 
structural shapes and some amounts 
of other carbon steel products. 

The iron ore for the blast furnace 
is being supplied from Southern Cal- 
ifornia desert deposits. Coal is being 
obtained from mines in Utah, while 
limestone is supplied from quarries 
only a few miles from the Fontana 
plant. 

The expansion has been recom- 
mended by WPB to the Reconstruc- 
tion Finance Company for financing. 
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U. S. Steel Goes All Out For Safety 











Eighty safety representatives of United States Steel Corporation subsidiaries as 
they met in Chicago, October 26, to complete arrangements for a war-time 
intensification of the corporation’s accident prevention and industrial safety 


campaign to begin November 2. 


The all out safety drive is in keeping with Mr. Fairless’ statement that the 
conservation of manpower is essential to the continuance of record-breaking 


production of steel. 


INFRA-RED HEATING 

SPEEDS MOTOR REPAIR 
A Motor and generator recondition- 
ing jobs that formerly required three 
days due to oven drying are now com- 
pleted in eight hours by infra-red 
heating at the John D. Crawbuck 
Company plant, Monaca, Pennsyl- 
vania, according to Walter S. Craw- 


buck, electrical engineer. Other ad- 
vantages are a financial savings of 
50 per cent, simplification of work 
and the performance of repair jobs 
without the necessity of completely 
dismantling the equipment involved. 

Infra-red is used at the Crawbuck 
plant to heat armatures, motors, etc., 
and to bake varnish. Two 10-unit 





Time outages are reduced by using infra-red to reconditioned coils in motors and 
armatures. This portable drying unit composed of twelve 250-watt R-40 bulb 
Westinghouse drying lamps enables the John D. Crawbuck Company plant, 
Monaca, Pa., to reduce drying time of this 300-horsepower mill motor from 


three days down to eight hours. 
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lamp banks on adjustable stands are 
used for drying motor and generator 
rotors, and a 12-unit bank is set in- 
side the reconditioned stators. Lamps 
used are the Westinghouse 250 watt 
R-40 bulb type with built-in re- 
flectors. 

By the old method it was necessary 
to dismantle large motors and gener- 
ators for reconditioning at the Craw- 
buck Company plant since the dry- 
ing ovens were not portable. With 
infra-red, the portable radiant heat 
unit may be taken to the object —a 
particularly desirable practice in the 
case of 300- or 400-horsepower motors 
and repairs are made on the job, re- 
sulting in large savings in time and 
man hours. 

In drying the windings the temper- 
ature is raised very carefully to pre- 
serve the life of the insulation. The 
infra-red radiation sets up the re- 
quired temperature in the windings, 
thus eliminating the extraction of 
parts. Temperature is regulated and 
a further improvement is the installa- 
tion of a thermostatic control to dis- 
connect the lamps when the coils have 
been properly dried. 


FLYWHEEL REPAIRED 
BY ELECTRIC WELDING 
A Much has been written praising 
the enviable steel production records 
earned by workers in steel factories. 
But little has been directed toward 
the maintenance men in these plants 
the men who in large part make 
these production records possible. 

A typical example of their work is 
the repair of this half ton cast iron 
flywheel at the Inland Steel Company, 
Indiana Harbor, Indiana. The wheel, 
an urgently needed special job, was 
dropped unfortunately during ship- 


Electric welding put this flywheel back 
in repair in four hours, saving 
about $1000. 
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ment and broken. Getting a new 
wheel would have taken months. 

Company maintenance men, how- 
ever, prepared the wheel and spoke 
for welded repair. The breaks were 
welded easily with cast iron electrodes 

and the flywheel was ready for use 
four hours after the break was dis- 
covered. Incidentally, a new wheel 
would have cost $1,000. The welded 
repair, including finishing time, was 
only $4.90. 





MORE PRODUCTION 
RECORDS FOR C-I 


A War-busy furnaces of Carnegie- 
Illinois Steel Corporation in the 
month of October produced more iron 
and steel than at any time in the 
history of this U.S. Steel Corporation 
subsidiary. 

With individual all-time records, 6 
blast furnaces and 3 open hearth 
shops in the Pittsburgh district of 














FOR THE MAXIMUM 


» TIN PLATE . 
PRODUCTION — 


. . . look to the modern tin 





{ 
stacks. They are equipped | 
with Kemp Immersion | of ‘| 
Melting. | | 


For Speed — Minimum 
Dross Formation—and Top 
Quality in tin plate manu- 
facture, write The C. M. 
Kemp Manufacturing 
Co., 405 East Oliver St., 
Baltimore, Maryland. 




















Carnegie-IIlinois contributed greatly 
to the production of 1,460,102 net 


tons of iron and 1,936,489 net tons of 


steel ingots and castings. 

Record-breaking blast furnaces in 
the Pittsburgh district are the No. 1 
and No. 8 stacks at Clairton, Isabella 
No. lL and No. 8 and Duquesne Works’ 
blast furnaces No. 2 and No. 5. 

In the steel-producing division, 
open hearth shops contributing indi- 
vidual all-time records in the Pitts- 
burgh district are located at) Du- 


quesne Works and the Lorain Divi- 
sion in Johnstown. 

Three blast furnaces and a mer- 
chant mill at Gary Works established 
new monthly highs. At the South 
Chicago Works the Number 1 blast 
furnace topped its best previous rec- 
ord established in August and the 
electric furnace department estab- 
lished 3 new records representing an 
increase of almost a thousand tons 
over the record made in July. 

Carnegie-Illinois steel men, harvest- 
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HAYS 
GAS-AIR 
RATIO CONTROLLER 


COMBUSTION 
CONTROL 


jor SOAKING PITS 


SLAB HEATING, RE-HEATING FURNACES, ETC. 





PRESSURE CONTROL—control of heat input or 
complete combustion control are offered by HAYS 
to help produce MORE steel, BETTER steel at 
lower cost. Hays engineers are at your disposal 
in securing quick action in applying partial or 
complete control as your need demands. Get in 
touch with the nearest Hays representative or 


write the factory direct. 


For Oil Fired Furnaces —Publication 42-527 
For Gas Fired Furnaces —Publication 42-526 
For Pressure Control—Publication 42-530 
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ing twenty-two all-time records in 
furnace production alone, exclusive 
of all rolling mill operations, made it 
possible for the company to maintain 
melting activities at well over 100 
per cent throughout the month. 


FABRIC REPLACES 
CRITICAL METALS 


A Shortage of critical bearing metals 
is being overcome and performance 
results greatly improved through the 
use of oil-lubricated non-metallic 
moulded bearings, developed by the 
Gatke Corporation, 228 N. La Salle 
Street, Chicago. 

Known as Lubritex bearings, these 
bearings are distinctly different from 
Gatke Hydrotex (water-lubricated) 
and Gatke Grafitex (self-lubricated) 
bearings in that they are made of 
various material combinations devel- 





Gatke Lubrites bearings are replacing 
conventional bearings for highly 
satisfactory results on all kinds of 
service. 


oped especially to meet all kinds of 
service conditions using grease or oil 
lubrication. 

According to the manufacturer, 
Gatke Lubritex bearings are replac- 
ing conventional bearings with highly 
satisfactory results on all kinds of 
service. They stand up under impact 
loads that are too great for metal 
bearings — have much greater wear 
life and lower friction. Lubrication is 
much less critical——they do not 
score journals, even if lubrication 
fails for limited periods. 

These unique non-metallic bearings 
are engineered for the application and 
moulded to finished dimensions in all 
shapes and sizes for replacing metal 
bearings. 

Performance results on a wide range 
of service conditions are described in 
a recent catalog. 
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RECEIVES CONTRACT FOR 
DETINNING EQUIPMENT 


A Blaw-Knox Company has _ been 
awarded a contract amounting to ap- 
proximately $1,000,000, by the H. K. 
Ferguson Company, for the design 
and fabrication of 14 new type detin- 
ning drums for use in salvaging tin 
from cans. This contract represents 
a part of that awarded recently to the 
Ferguson Company by the Defense 
Plant Corporation for six detinning 
plants for salvaging cans. 

The drums will be cylindrical in 
design, each with a diameter of 20 
feet, and a length of 28 feet. Shredded 
tin cans will be fed into one end of the 
drum and, after passing through a 
chemical solution which is kept in 
motion by rotation of the drum, will 
emerge at the other end completely 
detinned. 


PLATES FOR OCTOBER 
HIGHEST SINCE JULY 


A October steel plate shipments of 


1,101,382 net tons were the second 
largest on record, H. G. Batcheller, 
Chief of the ron and Steel Branch, 
reported today. Approximately 80 
per cent of this tonnage was for direct 
use by the Army, Navy and Maritime 
Commission, with the remainder be- 
ing for export and essential civilian 
needs. 

The tonnage shipped last month 
was the largest since July, when a 
record of 1,124,118 net tons was estab- 
lished. Of October shipments, 536,981 
net tons were produced on converted 
strip mills, 449,895 net tons on sheared 
plate mills and 114,506 net tons on 
universal plate mills. 


PRODUCTION RECORDS 
SET IN OCTOBER 


A With a total of 7,584,864 net tons 
of steel, October production broke all 
prior record by a considerable margin. 
This tonnage was 191,953 tons greater 
than the previous record set last 
March, and represents an operating 
record of 100.1 per cent of rated 
capacity for the industry. 

AA new world record for blast fur- 
nace production was set in October 
by the ““H”’ stack of Bethlehem Steel 
Company at Lackawanna, New York. 
Producing 46,246 tons, the furnace 
bettered its own previous record of 
44,065 tons, made in August. 
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NEW ALLOY SAVES 
CRITICAL METALS 


A Eighteen tons of scarce metals will 
be saved in the manufacture of Gen- 
eral Electric war products this year, 
thanks to a new non-magnetic man- 
ganese alloy. 

The new alloy will free 10 tons of 
nickel, seven tons of chromium and 
almost one ton of tin for other war 
uses. All three metals are listed by 
the War Production Board as “‘in- 


adequate for war and most essential 
uses’ while manganese, the substitu- 
tion of which makes the saving pos- 
sible, is available in adequate quan- 
tities. 


The new alloy replaces a formula 
which called for 18 per cent chromium, 
eight per cent nickel and the remain- 
der iron. Either alloy requires a cover- 
ing to permit soldering, and for the 
tin coating previously used, a lead 
coating has been substituted. Ade- 
quate supplies of lead are available. 





Heating ordnance materials 
requires precision | 


The heating of shell and gun forgings 
calls for uniform temperatures! AMCO 
FURNACES are modern versions of 
designs proved in actual service...the acid 
test for such important operations. 
Write for details on the complete line 
of AMCO Furnaces, one of which will 


no doubt serve your particular purpose! 
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Rotary Hearth Furnace for heating 
all sizes of billets for shell forgings 


Car-type Furnace for 
Guns, Armor Plate, ete. 


Ae Amsuen-Morton Company 


BUILDING . 


PITTSBURGH, PA 































































According to J. Q. Adams, steel 
specialist in the company’s Schenect- 
ady works laboratory, the new formula 
provides a much stronger alloy. 

“This alloy can therefore be ex- 
pected to remain in general use when 
the war ends and chromium, nickel 
and tin again will be in common use,” 
he said. 

Bars, rods and plates made of the 
new alloy are used in motor-genera- 
tors for submarines, control equip- 
ment for planes and tanks, and in 
switchgear equipment and motors for 
war industry generally. Wire made 
of the alloy has equally wide applica- 
tion, chiefly in electric locomotives. 





In this application the wire is wound 
tightly around the armatures of di- 
rect-current motors and soldered. 


BOOKLET DESCRIBES 
NEW ROLL GRINDER 
A Operating and engineering execu- 
tives responsible for the accuracy and 
finish of ground rolls, cylinders and 
shafts will find much information of 
practical value in a comprehensive 
new booklet just issued by Farrel- 
Birmingham Company, Inc., Ansonia, 
Connecticut. 
This booklet describes the advanc- 
ed design, construction and operating 
advantages of the Farrel Type TT 
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roll grinder with moving work table. 
This machine was developed to meet 
today’s needs for high output of pre- 
cision ground rolls with a minimum 
of skill on the part of the operator. 
Many important new features auto- 
matically assure, or greatly facilitate, 
accuracy in setup and operation. The 
machine will grind rolls with either 
straight, concave or convex contours 
to predetermined standards of ac- 
curacy and finish. A patented attach- 
ment for grinding tapers can be in- 
corporated in the machine when it is 
built or it can be added after the 
machine is installed. Shafts and other 
cylindrical work can also be ground. 

Farrel Type TT roll grinders are 
built in three sizes, to take maximum 
diameters of 24, 28 and 32 in. and in 
any length required. The new bulletin 
conveniently tabulates specifications, 
dimensions and weights for each of 
the different sizes. Standard equip- 
ment and optional attachments are 
described and electrical equipment 
requirements given. A number of 
photographs, diagrams and drawings 
illustrate the features of the machine. 

This bulletin is of timely interest 
and value just now with the expanded 
demand for machines which aid in the 
production of uniformly accurate, 
highly finished rolled sheets and strip. 
Copies will be sent without charge 
upon request addressed to Farrel- 
Birmingham Company, Inc., Ansonia, 
Connecticut. 


INLAND BLOWS IN 

NEW BLAST FURNACE 
A The Inland Steel Company, on 
Monday, November 16th, placed in 
operation its new No. 6 blast furnace 
at Indiana Harbor, the first new blast 
furnace built in the Chicago district 
since the war began. 

The new furnace, built to replace 
one of the older furnaces, is known as 
Madeline No. 6, having been named 
after the late P. D. Block’s daughter, 
who is now Mrs. Henry Straus of 
Glencoe, Ill. Mr. Block was one of the 
founders of the company and at the 
time of his death was chairman of 
Inland’s executive committee. 

Mrs. Strauss, after whom all the 
plant’s blast furnaces have been 
named, pressed the button which 
started new No. 6 into operation. In 
attendance at the “blowing in”’ cere- 
mony, besides company officials, were 
representatives of the Army, Navy 
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and War Production Board in this 
area. 

Wilfred Sykes, Inland president, 
was one of the principal speakers on 
the program. E. L. Ryerson, chair- 
man of the board of directors, and 
the following other company officials 
were present: L. E. Block, L. B. 
Block, J. H. Walsh, H. H. Straus, 

Roeth, P. D. Block, Jr., and 
W. D. Truesdale. 

Major L. J. Brunton and Lt. Ed- 
win Kitch represented the Chicago 
Ordnance district of the Army; the 
Navy was represented by Lt. Com- 
mander Lester Berry, Lt. W. M. 
Jennings and Lt. A. R. Pfeltz (jg,, 
of Chicago. Harvey Hill, John Nu- 
veen, W. E. Simons and H. E. Blan- 
chett represented WPB. 

F. M. Gillies, general superintend- 
ent of the Indiana Harbor plant, was 
master of ceremonies. The operating 
force from the blast furnaces at the 
plant also participated in the cere- 
mony. 

According to Mr. Sykes, Inland 
had anticipated that there would be 
a shortage of scrap and proceeded 
with plans for the building of the 
new blast furnace. Now that it has 
been placed in operation, he remarked, 
there will be assurance that maxi- 
mum production of iron will be main- 
tained. 

Another speaker, H. W. Johnson, 
assistant general superintendent of 
the plant, praised the work of the 
men on production in the plant and 
noted that their reward is in the 
knowledge that a good job is being 
done. They will not, he said, have 
parades in their honor. Only figures 
on sheets of paper telling the tonnage 
produced will reflect their all import- 
ant contribution to the war program. 

The company’s five other blast fur- 
naces have been operating at maxi- 
mum capacity since August, 1940, 
ach producing about 1,000 tons of 
much needed iron to the war program 
daily. Because of the continuous push 
for production a toll has been exacted 
from the furnaces, and two have a 
doubtful life expectancy. No. 3, in 
fact, is in need of a complete rebuild- 
ing. 

Inland had visualized the situation 
before Pearl Harbor and determined 
to insure maximum production by 
building the new furnace and having 
it ready before No. 3 or any of the 
others failed. Every effort will be 
made to keep even the doubtful fur- 
naces in operation as long as possible. 
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NEW LITERATURE 


A “Air Clean as a Whistle,” new 4- 
page bulletin describing the applica- 
tion of Precipitron Electric Air Clean- 
ing for large rotating electric machin- 
ery, is announced by Westinghouse 
Electric and Manufacturing Com- 
pany. 

Precipitron reduces  shut-downs, 
maintains operating efficiencies for 
main drive motors and motor-genera- 
tor sets, helps prevent excessive tem- 





perature rises, fire hazards and elec” 
trical breakdowns. 


This illustrated bulletin tells what 
the Precipitron is, how it operates, 
and how it is installed. When air is 
cleaned by this method, particles as 
small as 1/250,000 of an inch in 
diameter are removed. 

A copy of Booklet B-8605 may be 
secured from Westinghouse Electric 
and Manufacturing Company, Edge- 
water Park, Cleveland, Ohio. 
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A The Askania Regulator Company 
of Chicago announces the completion 
of their new bulletin on the subject 
of open hearth control. This bulletin 
contains valuable and interesting data 
for any one concerned with the mod- 
ern and efficient operation of the 
open hearth furnace and delineates 
in detail the advantages of the jet 
pipe principle and its basic applica- 
tion to the various phases of control. 
Copies of this bulletin are available 
by merely writing Askania Regulator 


Company, corner 16th and Michigan 
Avenue, Chicago. 

A Horizontal drawout metal clad 
switchgear in 100,000, 150,000 and 
250,000 kva capacities at 5,000 and 
15,000 volts is described and _ illus- 
trated in a new 12-page publication, 
Catalog 1110, just released by Roller- 
Smith Company, Bethlehem, Penn- 
sylvania. 

The advantages of metal-clad 
switchgear in safety, reliability and 
sase of installation and maintenance 
are pointed out. Construction details 





PRECISION and STRENGTH 
mark Farrel Rolling Mill Drives 
for Heavy Duty Service 





The combined double reduction 
gearunitand pinion stand illustrated 
is typical of the advanced engineer- 
ing applied to Farrel heavy duty 
rolling mill drives. 

Ruggedly constructed for strength 
to withstand stresses, shocks and 
wear incident to high speeds and 
heavy loads, these Farrel mill drive 
units are also made with a high de- 
gree of accuracy to provide the 
quietness and smoothness of opera- 
tion which is as essential in large 
mill drives as in smaller machines. 

The design provides for rigid 
connection of both units to assure 
permanence of alignment. Accu- 
rately generated Farrel-Sykes con- 
tinuous tooth herringbone gears — 
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Combined Double Reduction Drive 
and 44 In. Pinion Stand for 40 In. x 
168 In. Reversing Mill. 


“The Gear With a Backbone” — 
tapered roller bearings throughout, 
and an effective lubricating system 
are but some of the features which 
assure efficient, economical and de- 
pendable performance, long life 
and trouble-free service. 

Farrel rolling mill drives are de- 
signed not only to meet the require- 
ments of heavy duty service en- 
countered in modern rolling mill 
practice, but also to fit the particular 
conditions in every individual drive 
installation. 
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on the Roller-Smith design are de- 
scribed and illustrated. Complete di- 
mensional data on the various types 
of gear available, also is included. 
Copies of Catalog 1110 can be ob- 
tained without charge from Roller- 
Smith Company, Bethlehem, Penn- 
sylvania. 
A A new bulletin No. 942 has just 
been issued by the Carbone Corpora- 
tion, Boonton, New Jersey, manufac- 
turers of carbon brushes. This bulletin 
gives in convenient form a number of 
useful references, including a table of 
applications, brush definitions, stand- 
ard shunt connections and detailed 
specifications of a number of frequent- 
ly used grades. Copies of this bulletin 
may be had upon request. 
A The Hauck Manufacturing Com- 
pany, Brooklyn, New York, announce 
the availability of a new sixteen-page 
catalogue describing the Hauck Pro- 
portioning Burner. It is profusely 
illustrated giving much tabular data 
together with diagrams for automatic 
control hook-ups, installation pictures 
and much other information which 
should be of interest to users of burn- 
ers. This company will be very glad 
to mail a copy to anyone requesting it. 
A The Brown Instrument Company, 
Philadelphia, has recently published 
a 64-page booklet titled, “The Tech- 
nique of Precision Control in Indus- 
trial Processes.”” This booklet has 
been prepared to acquaint engineers, 
operators and management with the 
manifold applications of Automatic 
Control to industrial processes. 

The test is divided into chapters 
which feature precision measurement, 
fundamentals of control, types of con- 
trols, control valves and typical ap- 
plications. 

The many illustrations throughout 

this booklet are examples taken from 
current practice in varied industries 
and include schematic diagrams of 
basic control systems and illustrations 
of control apparatus. 
_ ‘The “Technique of Precision Con- 
trol in Industrial Processes”’ is offered 
in the hope that it will provide the 
reader with a clearer concept of the 
fundamentals involved in industrial 
process control and assist him in the 
proper selection of automatic equip- 
ment. 

A copy of this booklet will be sent 
to any of our readers upon request. 
Write to the Brown Instrument 
Company, Wayne and Roberts Ave- 
nues, Philadelphia, Pennsylvania, and 
ask for Booklet 80-1. 
























































size. cre 
bl view of 
r anc She 
etw 1351 


B Brakes o 
ion of | 
e Crane 

ym to the 1 






LO 






7 
that 


U4 


Blocks, e3 
are mould 
thick and 
tional gq 
thickness 
—down to 
grindingo 
thickness 
shoe and 
in” perio 
placermen 


ARMAI 
SHOES 


There is n 
Motor a 
easily— ni 
to inter 
(compress 
hand-rele 
a8 arrmati 
new arm 
release a1 
Simp! n 












>, 


_ 


I 
| 
q 







cross-sec- 
of Brake- 
Shoe used 


135 HP. No. 


i 
I, 


that’s BLOCKED 
not Lined 


Blocks, exclusive with ‘‘WB’s’’ 
Hare moulded, non-compressible, 
thick and tough. Constant fric- 
tional qualities throughout 
thickness permit complete wear 
—down to rivet heads. Accurate 
grindingonbothsidestouniform 
thickness gives precision fit on 
shoe and on wheel—no ‘‘break- 
in’’ period when new—easy re- 
placements, if and when needed. 


ARMATURES OR BRAKE 


SHOES QUICKLY CHANGED 


There is no brake like the ‘‘WB."’ 
Motor armatures come out 
™ easily no rods or levers on top 
= to interfere — one operation 
‘compress torque-spring with 
hand-:clease)—shoes fold back 
as armature is lifted out. Insert 
new a>mature— back off hand- 
releas: and you're ready to go. 
Simp mighty convenient, too! 


ERE are the facts why there are thousands of 
satisfied WB Brake users. 


FACT No. 1—Modern brakes are blocked instead 
of lined. ‘‘WB"’ Brakes use blocks from ,;,” to 34” 
thick, permitting %” wear per shoe on the 
smallest size to 1%" on the largest size. 
Significance—Automotive vehicles (cars, trucks, 
busses), for years, have been using blocks, accu- 
rately formed to fit the drum to give long-lived 
braking requiring infrequent adjustment with minimum 
upkeep. 
FACT No. 2—In ‘‘WB”’ Brakes, the ratio of wear on brake- 
block and wheel to magnetic-air-gap-growth is unusually 
small. 
Significance—For a given wear on block and wheel, the 
increase in air-gap between magnet and armature is small 
which means infrequent adjustment to compensate for 
wear. 
FACT No. 3—When the ‘‘WB"’ Brake operates, the impact 
is equalized since both shoes strike simultaneously. 
Signifcance—This eliminates shock on brake frame and 
bushings, and on motor bearings. 
FACT No. 4—The trend is toward EC&M ‘‘WB"’ Brakes. 
Significance—Plant managements recognize the improved 
performance and low maintenance cost of ‘‘WB"’ Brakes 
and specify this better brake whenever cranes, mill ma- 
chinery, etc., are purchased. 


Other outstanding advantages of EC&M ‘‘WB"’ Brakes are: 
Low contact-pressure per square inch and 50 per cent of 
the wheel covered by brake shoes, 50 per cent exposed to 
give heat radiation. Ask for Bulletin 1004-D describing 
these efficient, economical brakes for cranes and ma- 
chinery. Write for your copy of this bulletin to-day. 
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NOW Avatlalle WITH RECTIFIER 


UNIT FOR A=jC APPLICATIONS.... 





Compact rectifier-unit with brake con- 
tactor and resistor. Allows high current 
for fast release, reduced holding gives 
current fast brake setting. When used 
with magnetic control, this equipment is 
usually combined with the motor control 


HE ‘‘WB”’ Brake with Rectifier-unit is a perfect 
solution to a difficult problem. 


ADVANTAGES 
No laminated magnets or plungers 
No destructive hammer-blow 
No A-c chatter 


No coil burn-out due to shoe-wear affecting 
air-gap 


No motors, gears or pumps 

Has fast release and set 

Has ability to permit accurate inching 
Has hand release 

Has solid cast-steel magnet and armature 
Has short armature-movement 

Has thick, moulded brake blocks 


Has all the advantages of the well known 
‘‘WB”’ Brake—the leading brake for D-c 
applications since 1926. 


This is a proven system of braking. Nearly 200 of these 
brakes and rectifier-units are already in service in the 
short time they have been available. Several score are 
on shipyard cranes, others giving highly successful 
performance on many cranes in machine shops, power 
plants, metal mills, etc. 


New Bulletin 1006 gives complete facts. Write for your 
copy to-day. 
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The NEW Abramsen Straightener 


Cinder Pots and Supports Since 1803—Pioneers, Engineers and Builders 
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A COMPREHENSIVE, 
UP-TO-DATE 
INSTRUCTION BOOK 


Gorn Sr 


OXYACETYLENE WELDING 
: | and CUTTING OPERATORS 


This book starts at rock bottom—instructs the 
beginner on set-up of apparatus. It describes 
welding fundamentals—methods, torch and 
rod positions and manipulation... procedure 
| for welding, braze welding and low temper- 
ature brazing. Lessons cover steel, pipe, 
sheet metal, cast iron, brass, copper and 
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| MAGNOLIA-AIRCO GAS PRODUCTS CO. 
General Offices: HOUSTON, TEXAS 
OFFICES IN ALL PRINCIPAL CITIES 


BRAND NEW! 







aluminum. 

Without question, this Airco Oxyacetlyene 
Welding and Cutting Instruction Book will 
prove an invaluable aid to quickly train oxy- 
acetylene torch operators to meet today’s 
needs. $1.00 per copy, quantity prices on 
request. 
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\ General Offices: 60 EAST 42nd ST., NEW YORK, N. Y. 
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“TOP THAT 10% BY NEW YEAR'S” 


Out of the 13 labor-management conferences sponsored by 
the National Committee for Payroll Savings and conducted 
by the Treasury Department throughout the Nation has 
come this formula for reaching the 10% of gross payroll War 
Bond objective: 


1. Decide to get 10%. 

It has been the Treasury experience wherever manage- 

ment and labor have gotten together and decided the 

job could be done, the job was done. 
2. Get a committee of labor and management to work out 
details for solicitation. 

a. They, in turn, will appoint captain-leaders or chair- 
men who will be responsible for actual solicitation of 
no more than 10 workers. 

b. A card should be prepared for each and every worker 
with his name on it. 

c. An estimate should be made of the possible amount 
each worker can set aside so that an “‘over-all” 
of 10% is achieved. Some may not be able to set 
aside 10%, others can save more. 

3. Set aside a date to start the drive. 

4. There should be little or no time between the announce- 
ment of the drive and the drive itself. 

The drive should last not over 1 week. 

5. The opening of the drive may be through a talk, a rally, 
or just a plain announcement in each department. 

6. Schedule competition between departments; show 
progress charts daily. 

7. Set as a goal the Treasury flag with a “T." 


Save wth 
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The eves of ail 
America are upon 
the United States 
Treasury Roil of 
Honor appearin 
in the “Payroll 


Tor copy write 
War Savings Staff, 
Treasury Depart- 
ment, Washing- 
ton, D. C. 
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S of today, more than 20,000 firms of 

all sizes have reached the “Honor 
Roll” goal of at least 10% of the gross 
payroll in War Bonds. This is a glorious 
testimony to the voluntary American way 
of facing emergencies. 


But there is still more to be done. By 
January 1st, 1943, the Treasury hopes to 
raise participation from the present total 
of around 20,000,000 employees investing 
an average of 8% of earnings to over 
30,000,000 investing an average of at least 
10% of earnings in War Bonds. 


You are urged to set your own sights 
accordingly and to do all in your power to 
start the new year on the Roll of Honor, t 
give War Bonds for bonuses, and to pur- 
chase up to the limit, both personally and 
as a company, of Series F and G Bonds. 
(Remember that the new limitation of pur- 
chases of F and G Bonds in any one calen- 
dar year has been increased from $50,000 
to $100,000.) 


TIME IS SHORT. Our country is counting 
on you to— 


“TOP THAT 10% 
BY NEW YEAR'S” 


War Savings Bonds 
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Edward S. Coe, Jr., has been appointed as manager 
of the New York office of Farrel-Birmingham Company 
succeeding Mr. E. H. Thomas, recently deceased. 

To his new post Mr. Coe brings a varied experience 
and knowledge of the company’s products gained in a 
number of positions he has held in the company since 
1936. 

Following two years at the Buffalo plant on gear 
sales he spent a brief period at the New York office and 
then over a year as sales engineer in the Chicago office. 
The next three years were spent at sales engineering 
at the company’s main office in Ansonia. For the past 
few months he has been in charge of expediting produc- 
tion of Farrel-Sykes gear generating machines. 

Born in Worcester, Massachusetts, Mr. Coe received 
his early education there and graduated from Wor- 
cester Polytechnic Institute in 1931 with a degree of 
Civil Engineer. Following his graduation he worked at 
the Trenton and Worcester plants of American Steel 
and Wire Company for four years before joining Farrel- 
Birmingham Company. 

Lauson Stone has resigned as assistant to the presi- 
dent of Jones and Laughlin Steel Corporation, to be- 
come president of Follansbee Steel Corporation, John 





LAUSON STONE 


Follansbee, chairman, announced recently. Mr. Stone 
was associated with Jones and Laughlin for 23 years, 
and in his new position succeeds W. T. Brownscombe, 
who has resigned because of ill health. 

Edwin H. Brown, engineering vice-president of the 
Allis-Chalmers Manufacturing Company, has _ been 
named as assistant chief of the iron and steel branch in 
charge of the plant facilities section of the War Produc- 
tion Board. 

Brown succeeds Don. N. Watkins, who resigned to 
return to his post as president of Steel Publications, Inc. 
According to Hiland G. Batcheller, chief of the iron and 
steel branch, Brown’s work will be valuable in the “‘all- 
important task of guiding the construction and utiliza- 
tion of steel plant facilities.” 


102 


INTEREST 


To enable Brown to assume his new wartime assign- 
ment, he has been granted an indefinite leave of absence. 
During his absence, Forrest Nagler, chief mechanical 
engineer, will be in charge of the Allis-Chalmers engi- 
neering and development department. 


Charles M. Beeghly, formerly associated with the 
Cold Metal Products Company, Warren, Ohio, has 
joined the Army Air Force. He is stationed in Florida. 

Alexander C. Brown of Cleveland, Ohio, has been 
appointed as deputy chief of the Iron and Steel Branch 
of the War Production Board. 

Mr. Brown has been first vice-president of the Cleve- 
land Cliffs Iron Company since 1934. He was educated 
at Yale University and at the Case School of Applied 
Science. During the first World War, he served as chief 
of the crane section of the War Industries Board. 


Julius A. Clauss, chief engineer, Great Lakes Steel 
Corporation, has been appointed assistant on produc- 
tion problems to Hiland G. Batcheller, Chief of the 
Iron and Steel Branch, War Production Board. 

Mr. Clauss started his steel mill career with the 
Lackawanna Steel Company, which company he was 
with for seven years. He then went with Corrigan- 





JULIUS A. CLAUSS 


McKinney Steel Company for two and one-half years 
as chief designer and checker. Following this he was 
the chief draftsman for the William Tod Company at 
Youngstown, Ohio. Leaving this company he went with 
the Republic Iron and Steel Company as assistant chief 
draftsman for twelve years. The next three and one-half 
years he served as chief engineer for the Trumbull Steel 
Company, and from March 1929 he has been with the 
Great Lakes Steel Corporation, at Ecorse, Michigan, 
as chief engineer. 


A. L. Milton, staff engineer for the Wheeling Steel 
Corporation, died October 3rd from injuries received in 
an automobile accident. Mr. Milton was born in Wheel- 
ing, West Virginia, where he attended the public schools, 
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subsequently graduating from Lawrenceville Prepara- 
tory School and Cornell University. He later completed 
a post graduate course at Linsly Institute of Tech- 
nology. He became associated with Wheeling Steel in 
1916 as steam and fuel e ngineer r at the Benwood plant. 
Aftes a period of war service in France as an army 
officer, he returned to his former duties, being promoted 
to assistant general engineer in 1925. 

In February, 1934, Mr. Milton was transferred to the 
Yorkville plant as plant engineer, and in 1941 was made 
mechanical superintendent. In March 1942, he was 
transferred to the general office. 

Mr. Milton was a member of the Association of Iron 
and Steel Engineers since 1921. 





George Matthew Verity, founder of the American 
Rolling Mill Company, died Friday, Novembes 6, at 
his home in Middletown, Ohio. He was 77 years of age. 

Mr. Verity was internationally known and an out- 
standing figure in the American steel industry. He 
founded the American Rolling Mill Company 50 years 





GEORGE MATTHEW VERITY 


ago and at the time of his death was chairman of the 
board of that company, having been succeeded as 
president by his son-in-law, Charles R. Hook in 1930. 

George M. Verity was born at East Liberty, Ohio, 
April 22, 1865, the son of an itinerant preacher. In 
1886 he became manager of the W. C. Standish Whole- 
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for water lubrication, oil- 


Write for particulars. 
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FABRIC 
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range 
Rolling Mill Service, GATKE Fabric 
Bearings are eliminating delays and 
avoiding costly machine shop service. 
Precision moulded in all shapes and 
sizes for installation without machining. 
Made of many different material combinations 
tO meet various service requirements in types 
or grease-lubrication 
and some unlubricated applications. 


GATKE CORPORATION - 228 N. La Salle - 


New Glgle P\WMPS 


for the New Ships 















On many of the ships recently built 
the 
methods of handling fuel and lubri- 


and now under construction, 


cating oil have been vastly improved 
by adoption of the 


De Laval-IMO Oil Pump 


Its exceptional compactness and its 
ability to operate directly connected 
at motor and turbine speeds save 
space and weight, and greatly sim- 
plify the power plant layout. There 
are only three moving parts; no 
valves, no gears, no separate bear- 
The 
pump interior is readily accessible. 

Ask for Catalog !-96. 


ings, no reciprocating parts. 
To handle 175 g.p.m 
of 200 to 500 SSU 
lube oil against 50 Ib 
gage from 15 in. Hg 
suction at 1750 r.p.m 


MO PpumMP DIVISION 


of the De Laval Steam Turbine Company 


Trenton, New Jersey 








Three years later 
he became general manager of the Sagendorf Lron Roof- 
ing and Corrugating Company in Cincinnati, which in 
American Steel Roofing 
Company of which he was made vice-president and 


sale Grocery Company of Cincinnati. 


1891 was re-organized as the 


manager. This led to his founding of the American 
Rolling Mill Company in Middletown in 1899. 


Was more 


M. Verity 


figure in our industry. 


than an outstanding 
He was an exemplification of the 
sterling characteristics that have provided the leader- 
ship to make American industry at its best. 


George 
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CHICAGO 








INDUSTRIAL EXECUTIVES! 





THE SCRAP FROM YOUR 
PLANTS IS NEEDED AT ONCE 
TO KEEP WAR PRODUCTION 
MOVING! 


OU know that all our furnaces and mills 
must be kept working at top speed to win 
this war. Yet the steel industry, already produc- 
ing record quantities, cannot attain its full, 
needed war-time capacity of 90,000,000 tons un- 
less 6,000,000 additional tons of scrap steel is 
uncovered promptly. 
This critical situation can be solved only by 
the patriotic cooperation of every American 
manufacturer. 
In your plant, lying around in repair shops 
and storerooms, is the scrap America needs to 
give our boys the fighting tools they must have 
to win... 
Broken castings, pipe, obsolete machinery, 
abandoned line shafting, pulleys, pumps, old 
boilers, storage tanks, beams, rails, fencing, track, 
chains, cable, rusty bolts, nuts, and rivets . . . 
Round them up and get them moving to the 
front! 
. Like the gas appliance manufacturer who 
searched his plant and found 90 tons of scrap 
metals ... or the paper mill that “mined” 1,800 
tons of steel from its plants...or the rubber 
company that asked its foremen to “stop holding 
things” and collected 1,608 tons of iron and 
steel from old molds and obsolete machinery in 
a single week! 
What others have done, you can duplicate. 
Walk through your plant with “Scrap” in your 
mind—you’ll be amazed at the harvest. But get 
it into the fight, at once .. . the war won’t wait! 
* * + 


HERE’S WHAT TO DO... Appoint one man as Sal- 


vage Manager for your organization. Give him authority 
to act—to condemn old equipment, to move material, to 
collect scrap of all kinds. Have him separate 
all scrap by type. Then move it promptly 
through your regular scrap dealers. Don’t 
wait — start rounding up scrap now — and 
keep your scrap moving until the war is won! 





104 








DONALD M. NELSON 
says to all industry: 


) “The shortage of scrap materials for war pro- 
5 duction is acute. 6,000,000 extra tons of scrap 
Si iron and steel alone are needed this year, and 

vast quantities of rubber, copper, brass, tin, 
lead and zinc. Without your immediate, active cooperation — 
whether you have war work or not—we cannot lick this problem. 
We urge you to organize at once an all-out collection drive in your 
plants for these materials.” 



































SCRAP NEEDED FOR WAR 


SCRAP IRON AND STEEL 











50% of every tank, ship, and gun is made of scrap iron and steel! 


Other metals—Rubber—Rags— 
Manila rope—Burlap bags 











Thousands of tons of these materials are needed to make bombs, 

tires for jeeps, surgical supplies for military hospitals, wiping 

rags for guns, insulation for electric wiring, parachute flares 
and sandbags. 











This message approved by Conservation Division 


WAR PRODUCTION BOARD 


This advertisement paid for by the American Industries Salvage Committee 
(representing and with funds provided by groups cf leading industrial concerns). 
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KEEP ’EM FLOWING! 


A Cuno Filter in the line means you never 


have to shut down for fluid-cleaning. 


rd 


80” hot strip mill 


Cuno Auto-Klean Filter protects 
gear reduction system, pinion 
stands, oil bearings and motor 
bearings ... is cleanable without 
stopping fluid flow. 

Cold strip mill 


Cuno Flo-Klean Filter strains roll 
body coolant. Backwash of fil- 
tered fluid dislodges accumulated 
solids. Nothing to replace or 
clean. 


54” hot strip mill 


Cuno Flo-Kleans protect nozzles 
of hydraulic descaling sprays 
from abrasive particles, provide 
continuous recirculation. 


NON-STOP PRODUCTION AND 
CONTINUOUS PEAK PROTECTION 


Cuno Auto-Klean (disc-type); for lube, fuel and 
quenching systems. Positive removal of all solids 
larger than specified spacing between all-metal 
discs. Handles full flow. 


Open hearth furnace 


Cuno Auto-Klean Filters keep 
solids in fuel tar from clogging 
up burner nozzles, meters and 


Cuno Flo-Klean (wire-wound); for descaling 
feed lines. Fluid keeps on “GO”. 


spray, coolant and hydraulic systems. Self-clean- 
ing, abrasion-resistant. For individual or cen- 
tralized systems. 


KEEP FLOW * \ ON “GO” WITH 


of LL ie 


THE “FILTER-FINE” STRAINER 


CUNO ENGINEERING CORPORATION 
911 South Vine St., Meriden, Conn. 


Send me free booklet, “Quick Facts.” 


Name 
Cold strip mill 


Cuno Auto-Klean handles 50 
g-p.m. of oil, 2300 SSU at 100°F, 


Oil type roll neck bearings Cc 
Sompany 
Compact Cuno Auto-Klean 


handles 30 g.p.m., is cleaned Address 


for pinions. No stops for clean- 
ing fluid, no stops for cleaning 
filter. 


merely by turning a handle. All- 
metal filter element never needs 
replacement. 


Product to be filtered 
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4000 POUND DAMPER 


Today Askania is serving our vital industries in a multitude 
of ways...saving valuable man hours in the complex proc- 
ess of making steel and contributing to increased tonnage 


of better steel at lower cost ...in the field of prime movers 





Askania’s basic simplicity and sensitivity plus its rugged 
durability are proving themselves in the savings... protec- 
tion and increased production effected. An Askania bulletin | 

JET PIPE PRINCIPLE 
pertinent to your problems awaits your inquiry . . . address 


Askania Regulator Co., 1607 S. Michigan Avenue, Chicago 











“Specifically 001” W.C 
ASHANIA . 

REGULATOR CO. CHICAGO ™ 

MUTOMATIC CONTROL ; 

of 
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America built her Burma Roads in Peace 


Koppers is producing millions of gallons 


The spectacle of a friendly nation of half a 
billion people dangling from one thin, 
precarious, mountain-clinging supply line 
made the Burma Road probably the most 
famous military road of all time. 

America, with but a quarter of the 
population of China, built the finest high- 
way system in the world. That highway 
system today is paying the nation an unex- 
pected “dividend.” For the development 
of the American highways contributed to 
the growth of the American coal tar in- 
dustry and the coal tar industry is now one 
of the important sources of highly-essential 
war materials for the nation. 


Large quantities of coal tar that formerly 
went into roads are now being used to 
make pitch coke and carbon pitches that 
are important in aluminum manufacture 

. .core pitches that help speed the casting 
of airplane and tank parts . . . naphthalene, 
from which is made one of the ingredients 
of flashless powder and of new-type paints 
for battleships . . . 
treat timber for piers and docks and for 


creosote to pressure- 


construction work, where it is releasing 
much-needed steel . . . tar acids for plastics 
... target pitch which is helping American 
marksmen learn to follow the flight of an 


enemy plane . . . and many other products. 


of coal tar for these purposes and processing 
it for the recovery of these vital war 
materials. In addition, it is still turning 
out huge quantities of road tar for the 
construction of access roads and airport 
runways and for the maintenance of exist- 
ing highway surfaces.—Koppers Company, 
Pittsburgh, Pa. 


Buy United States War Bonds 
and Stamps 


THE INDUSTRY THAT SERVES ALL INDUSTRY 














imple Battens Conserve 

Precious Cars. War materi- 
als boxed or crated for ship- 
ment in units of one to three 
tons can be loaded by battery 
industrial trucks into outgoing 
cars in a small fraction of the 
time formerly required. An air- 
craft engine manufacturer loads 
cars in as little as 20 minutes by 
this method. All that is needed 
is a pair of simple 2 x 2 battens 
underneath to provide the ne- 
cessary fork clearance. And, 
when the consignee unloads cars by 
the same method, the saving ts 
doubled. 





ew Ideas in Material- 
Handling. New and bet- 
ter ideas for keeping war pro- 
duction flowing are constantly 
being developed by material- 
handling supervisors. One clear- 
ing house for such ideas—and an 
authoritative one—is Storage 
Battery Power, our house maga- 
zine. Articles describing the 
latest sound methods appear 
regularly. Write us for a copy if 
you are not already on our 
mailing list. 


oresight. Foresight is pay- 

ing its dividends now in plants 
whose material-handling trucks 
are equipped with alkaline bat- 
teries. Men who specified them 
can take justified personal pride 
in their judgment. Alkaline bat- 
tery care is restricted almost 
solely to simple maintenance 
and charging; repairs are seldom 
necessary; failure in operation 
rare indeed. They are like the 
good workman who shows up 
for his job every day on time— 
and does his work flawlessly the 
whole shift. 


Edison Storage Battery Division 
Thomas A. Edison, Inc. 
WEST ORANGE, N. J. 
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POWER 


delivered as ordered 








American industry is mechanized, 
too. Industrial trucks powered by 
Edison Alkaline Batteries are carry- 
ing war production . . . to waiting 
machines for processing . . . to 
trucks and trains and boats. Their 
unfailing power is eliminating wait- 
ing time and congestion, expe- 
diting rush war materials .. . 
increasing production in every foot 
of space available. 








Over half of the battery industrial 
trucks of America are powered by 
Edison Alkaline Batteries. This is 
because alkaline batteries are so 
predictable in performance .. . 
because they are so rugged struc- 
turally and electrically . . . because 
they are so easy to maintain. Be- 
cause they deliver power where 


and when ordered— 


INDUSTRY NEEDS THE DEPENDABILITY OF 


Edvvon 





Olkaline BATTERIES 
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Use Your Oxy-Acetylene Cutting Blowpipes 
to HELP GeT IN THE Scrap! 
















b help bring in the large amounts of steel and iron scrap so essential to con- 
tinued high levels of steel production, your oxy-acetylene cutting blowpipes can 
be used to good advantage. This is true because large tonnages of potential scrap 
are to be found in obsolete machines, structural shapes, pipe, old boilers, and 
other pieces too bulky or heavy to be moved conveniently. With oxy-acetylene 
cutting blowpipes, such material can quickly be cut up for easy handling and dis- 
posal. In addition, scrap that is cut to charging box size usually brings higher 
prices that will more than repay the cost of cutting up. Outlined here are some 
suggestions that may help you in making available the largest amount of scrap in 
the least time and with highest returns for your effort. 





1. Explore Your Plant and Property, 4. Centralize Your Scrapping Op- 





and appoint someone to ear-mark 
every piece of machinery and equip- 
ment that can be spared for scrap. 


Contact Your Local Scrap Dealer 
or Salvage Committee and find out 
to what lengths the scrap should be 
cut for highest returns. 


Classify and Segregate alloy steels 
and other special materials—includ- 
ing copper—whenever it is desirable. 
Make provisions for doing this dur- 
ing scrapping operations.* 


erations as much as possible. This 
will speed up the work, will mini- 
mize lost motion and rehandling, and 
also will tie up less equipment and 
fewer oxygen and acetylene cylinders. 


Utilize Local Welding Shops 
if you are not equipped to do your 
own oxy-acetylene cutting. 


Move Scrap Fast when it is ready. 
Sell it to a scrap dealer—turn it over 
to your local salvage committee—or 
give it to a local charity. But get it in! 
















*To help you identify metals for efficient classification of your scrap, we will be glad to send you 
without charge as many copies as you need of the wall chart, “Identifying Metals by Spark Testing.” 
Ask for Form 4666. Another useful chart that you can obtain from any Linde office is, “Simple 
Tests for Identifying Metals by Appearance, Chip Test, and Blowpipe Test.” Ask for Form 2299-D. 














Tue LinpE Air Propucts COMPANY 


Unit of Union Carbide and Carbon Corporation 


30 E. 42nd St., New York, N.Y. [aa 


BUY 


UNITED 
STATES 


WAR 
a Offices in Other Principal Cities 


In Canada: Dominion Oxygen Company, Limited, Toronto 











UE Eke}, men: 4:2 00) = 
. OXWELD SUPPLIES 


LINDE OXYGEN PREST-O-LITE ACETYLENE 
OXWELD, PUROX, PREST-O-WELD APPARATUS 


The words ‘‘Linde,”’ ‘‘Prest-O-Lite,’’ ‘“‘Union,”’ ‘‘Oxweld,’’ **Purox,”” and “*Prest-O-Weld’’ are trade-marks, 
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36” and 54” x 204” Wide Rolls 


Designed and Built by 


























OHIO ARMORED 
WEATHER PROOF 


CONNECTORS 


Save time to make or break connections. 


They are operated by hand, (See the Bayonet Joint 
in Cut.) 


No Tools or Tape required. 
No danger, live parts covered by insulated Iron Shell. 


Two Pole Connectors have Automatic Spring Cover 
closing live end when not connected. 


They also have support Ears for mounting (see cut). 


Single Pole Connectors are furnished without Spring 
Closing Covers or Support Ears. 


Cable Ends are No. 4 B & S Extra Flexible Insulated 
Wire. 


Capacity 150 amperes continuous. 


Weight Net Price 


Single Pole Connectors...... 5 Lbs. $12.00 Each 
Double Pole Connectors......... 134 Lbs. $25.00 Each 
Lower or Plug End Separately................ $ 7.50 Each 


F.O. B. CLEVELAND 


The OHIO Electric 
Mfg. Company 
5907 Maurice Avenue 

Cleveland : : Ohio 
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Tus is more than a war of mechanical 
monsters clashing in the night... 
more than a war of production. 


It is a war for markets—your markets! 
The Axis wants your business—wants to 
destroy it for once and all. 


With so much at stake, there is no 
doubt you will want to do everything 
you can to meet this Axis threat. Two 
ways are open: Speed production and 
BUY BONDS. The only answer to 
enemy tanks and planes is more Ameri- 
ean tanks and planes—and your regular, 
month-by-month purchases of Defense 
Bonds will help supply them. Buy now 
and keep buying. 


HOW THE PAY-ROLL 
SAVINGS PLAN HELPS 


When you install the Pay-Roll Savings 
Plan (approved by organized labor), 
you not only perform a service for your 
country but for your employees. Simple 
to install, the Plan provides for regular 
purchases of Defense Bonds through 
voluntary pay roll allotments. 


Write for details today! Treasury Department, 
Section R, 709 Twelfth Street, NW., Washington, D. C. 





U.S. SAVINGS 


Bonds « Stamps 
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Are your 
Power Demands 
Increasing 7 


You can produce more POWEF from a given amount of process 


steam by installing a high pressure boiler and a 


DE LAVAL TURBO-ALTERNATOR 


arranged for either back pressure or extraction and 
condensing operation. 

The photograph shows such a unit designed to de- 
liver 4,000 kw. (5,000 kw. maximum) from 425 psi. steam 
at 720° F., exhausting to condenser, with extraction 
from the sixth, eleventh and sixteenth stages for heat- 
ing feed water and heating a hospital. 

The unit is designed to operate in parallel with outside 
power and is equipped with an accurate and sensitive 
governor, which through two stages of hydraulic relay 
amplification operates the first stage nozzle valves by 
groups successively, to realize high efficiency at all 


loads. Synchronization is accomplished by a motor- 
ized speed adjustment. A similar De Laval unit rated at 
6,000 kw. has since been ordered. 

De Laval turbines are of the impulse type, with ample 
bucket clearances, which, wi'h provisions to equalize 
expansion, permits quick starting. 

All materials have been specially selected to with- 
stand steam at high pressure and temperature. Segre- 
gation of condensation in the low pressure stages im- 
proves efficiency and reduces erosion of buckets. 

Describe your steam and power requirements and 
ask for Publication T-3523. 


DE LAVAL STEAM TURBINE CO. 
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JONES DOOR HOISTS 


for handling furnace doors 





® Here is a simple, compact and sturdy heavy duty worm gear 

driven door hoist that has been widely used in the steel industry 
for handling furnace doors. It is also applicable to other services 
where doors of various types must be opened and closed and where 
it is desired to avoid the complications of limit switches. 

With the Jones door hoist there is not the slightest hazard created 
by the possibility of over-travel. When the door is opened, if the 
motor is not stopped, a bronze ring on the winding drum slips and 
no damage can result . . . When the door is closed, the bronze ring 
again slips until the motor is stopped. 

Thus the Jones door hoist automatically prevents over-winding and 
eliminates the necessity for expensive limit switches, brakes, or other 
electrical apparatus designed to prevent over-winding that might be 
dangerous or damage the equipment. Consequently this drive is 
simple, economical and fool-proof in its operation. 

These door hoists are built by Jones as complete units with motor 
included if desired, or with base to take standard motor, as supplied 
by the purchaser. 

























Two Jones door 
hoists as installed 
for opening and 
closing mill build. 
ing doors 











If you have a door handling problem, our engineering department 
will be pleased to make a recommendation covering a unit that will 


handle it. 
W. A. JONES FOUNDRY & MACHINE CO. 
4431 Roosevelt Road, Chicago, Illinois 













Jones door hoists are built in several ratings 
and may be installed in almost any convenient 
arrangement of sheaves and cables Base will 
take any standard motor NO LIMIT SWITCHES 
OF ANY KIND REQUIRED WITH THIS UNIT. 















HERRINGBONE—WORM—SPUR—GEAR SPEED REDUCERS ® CUT AND MOLDED TOOTH GEARS ® V-BELT SHEAVES 
FRICTION CLUTCHES ®, TRANSMISSION APPLIANCES 





ANTI-FRICTION PILLOW BLOCKS e PULLEYS ® 
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TARGET FOR TONIGHT é 


Maybe they won’t actually come and drop a bomb on your business, but 
the Axis war lords have their eye on it, just the same. They want to wipe 
it out as a competitive force—or take it over lock, stock, and barrel. Here 
is a threat that you can reply to now, today, and in no uncertain terms— 
by buying War Bonds to the very limit of your powers, that our armed 
forces may have the guns, tanks, and planes they need to crush the Axis 
once and for all. 


THE GOAL: 10% OF EVERYONE’S INCOME IN WAR BONDS 


Every American wants the chance to help win this war. When you install 
the Pay-Roll War Savings Plan (approved by organized labor), you give 
your employees that chance. For details of the pian, which provides for 
the systematic purchase of War Bonds by voluntary pay-roll allotments, 
write: Treasury Department, Section S, 709 12th St. NW., Washington, D.C. 





Buy War Savings Bonds 
This space is a contribution to America’s All-Out War Program by 


IRON AND STEEL ENGINEER 
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ONE OF THE “LITTLE THINGS” THAT HELP 


ROLL OOF THE STEEL 


TRUMBULL 


THE STEEL MAN’‘S 
SAFETY SWITCH 


Sos Trumbull nameplate 
is a familiar sight in steel mills... on indus- 
trial safety switches that guard thousands 


of heavily loaded lighting and power cir- 
cuits. Trumbull Type “A” design has, in fact, DESIGNED AND BUILT TO 
long been favored by steel mill electrical 

‘ MILL SPECIFICATIONS 


engineers, not only because of features that 
satisfactorily meet the special requirements iii , oe 
y P ; q @ Parts FRONT MOUNTED, allowing examination 

of mill operation, but also because these under load by authorized person .. . releasable interlock. 
switches have the “reserve capacity” that 
" @ Insulating fibre cross-bar prevents arcing due to accu- 


comes with true heavy duty construction. mulation of dust on yoke. 


Trumbull is proud of this acceptance in @ Quick-make, quick-break feature prevents pitting of 
the Steel Industry ... proud to be repre- contacts, lengthens service life. Interlocking cover. Rated 
sented on the biggest production job of this in horsepower for motor disconnect. 
war. Our engineering department is always @ Silver plated contacts ...solderless lugs .. . reinforced 


at your service. tuse holders . . . arc quenchers. 


_ \\\ \\ 


ELECTRIC MANUFACTURING COMPANY 
PLAINVILLE, CONN. 


OTHER FACTORIES AT NORWOOD (CINN.) O. — SEATTLE SAN FRANCISCO LOS ANGELES 
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A COPY OF CATALOG GIVING FULL DESCRIPTION AND ENGINEERING DATA SENT UPON REQUEST. 


FLEXIBLE COUPLINGS 


POOLE FOUNDRY & MACHINE COMPANY WOODBERRY, BALTIMORE, 





DON'T LET FRICTION 
ff Curtail vour 


PRODUCTION 


In the high-speed drive for Victory, FRICTION finds its greatest opportunity. 
Machine operators have rest intervals, but the machines themselves have none. And so, 
normal inspections and adjustments may be overlooked—lubrication may be negiected— 
a bearing becomes dry or dirty, and over-heated—-FRICTION’S agents get in their deadly 
work— and A DAMAGED, BURNED-OUT OR RUINED BEARING CRIPPLES A VITAL TOOL. 


Let NORMA-HOFFMANN engineers help you guard your bearings against FRICTION’S 
“‘saboteurs’’—dust, dirt, grit, moisture, poor lubricants, inadequate lubrication. Give 
each bearing periodic inspections— watch for unusual noise or heat— keep your bearings 
clean— use the lubricant best adapted to the duty involved. If possible, have replacement 
bearings at hand. * * * Our engineers are at your service, with 30-odd years of specialized 


experience in bearing application, operation and maintenance. 


NORMA-HOFFMANN BEARINGS CORP’N., STAMFORD, CONN. ... FOUNDED 1911 
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There are sixty-three ther- 
mal circuit breakers in the 
marine switchboard illus- 
trated above. They are of 
three types: twelve 600- 
ampere frame (right, be- 
low); eight 225-ampere 
frame (left, below); 

forty-three 100-am- 

pere frame (right). 


Representatives in Principal Cities 


~ICIRCUIT BREAKER CO., punanr 













DO NOT THINK that in building ships at unheard-of 
speed, American designers and naval architects have lowered 
their standards for electrical protection. Not in the slightest. 


The I-T-E switchboard shown above and the circuit breakers 
in it are built as exactingly as any equivalent protective ap- 
paratus ever made under peacetime conditions. 


Thermal circuit breakers are emphasized here particularly 
because they contain many parts in extremely compact ar- 
rangements. The assembly of these breakers is no child’s 
play. Yet with production moving at top speed every I-T-E 
thermal circuit breaker that goes into service has passed all 
tests—and they are TESTS. 


Whether the intended service for protective equipment is 
aboard ship or ashore, there can be no compromise with long- 
established standards of design and workmanship. 
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COMPARE NAMEPLATE DATA 


WITH DRIVE REQUIREMENTS 















REVIEW MAINTENANCE 
ROUTINE, MAKE x \ 


EXAMINE BEARINGS 
BE SURE OF PROPER 
SHAFT ALIGNMENT 


/ 


THAT LUBRICATION 
IS ADEQUATE FOR 
THE NEW SERVICE 
— |) 

wn i 

\ 
REMOVE END SHIELDS 
AWD CLEAN MOTOR 
THOROUGHLY INSIDE 
4ND OUT 





ee 


CHECK PROTECTION 
AGAINST ENTRY OF 
CHIPS, DUST AND 
COOLANT 





MEASURE VOLTAGE AND 
UNOBSTRUCTED VENTILATION CURRENT CONSUMPTION 
is IMPORTANT UNDER LOAD 





protect your production with this maintenance plan 


Planned motor maintenance, keyed to to- 1 Make sure that motors are selected 

day’s loads and conditions, saves vital hours to match the job. Install motors so they 

by fi SE EN a are properly aligned with the driven load 
APs Ue : * x ne * and are easily accessible for regular in- 
In replacing hit-or-miss motor servicing with spection. 

a regular schedule of trouble-prevention, eee: “teen On Gann tae Bintae” 

you'll find real help in the new G-E publi- 2 Keep motors free from dust and dirt. 

cation, “‘How to Care for Motors.” Establish a definite cleaning schedule. 

The check list (right) tells what to do. This See “‘How to Care for Motors’’ 
book tells how to do it, using well-proved 3 Be sure that lubrication is frequent 


methods that save time and help assure long- enough to take care of increased produc- 
tion. See that employees are instructed 


lasting motor service. 
e as to proper methods. 


And, of course, your local G-E Motor 


R ive i ady to aid you : 

‘ Paice a ” somnys ge y . y 4 Ageneral overhauling of hard-worked 
+ 6 putting these suggestions into practice, or motors will add years to their life. If your 
in getting the new motors you may need for motors haven’t had an overhaul in the 


essential wartime projects. last year, try to arrange your schedule to 
permit one. 


The Navy “E”, for Excellence, hos 

been awarded to 92,780 General See ‘’How to Care for Motors” 
Electric employees in six plants 

manufacturing novel equipment. ‘ 


See “‘How to Care for Motors’ 


General Electric, Sec. F750-179 
Schenectady, N. Y. 


Yes, send me a copy of ‘‘How to Care for Motors,” 
GEA-2856A, 


Address 


Company af 4 4 CLAD | 

















ERGINE 
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TO THE 


INDUST 


